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Gore's New 2MM Cables - 
An Eyeful of Fidelity and Reliability 


q 1.2 Gbits/sec 


Intercabinet Links for 
2MM Backplanes 


Gore's new EYE-OPENER Family of 
2MM assemblies provides unmatched 
performance and reliability in a package 
that is 100% compatible with all stan- 
dard 2MM backplane connector systems. 


The only source for all 2mm needs 
Now Framatome's Millipacs™ 1 and 2, 
Metral™, Z-Pack™ HM, HDM and all 
the others can be optimally cabled with 
EYE-OPENER cable assemblies. 


EYE- OPENER assemblies were 
designed using Eye Pattern Analysis 
techniques to achieve maximum syner- 
gism between cable and connector. 
GORE-TEX expanded PTFE dielectric 
coax and twinax cables help EYE- 
OPENER assemblies to maintain signal 
integrity, even on today's fastest digital 
drivers and receivers. They can provide 
bandwidth densities greater than 2 
Gbits/sec. per mm. 


Designed for reliability 

Premium connector materials such as 
Beryllium Copper contacts and Liquid 
Crystal Polymer housings provide abuse 
protection without affecting perfor- 
mance. A unique ruggedized version 
prevents plugging and unplugging 
damage to the small pins found in 2MM 
backplane connectors. EYE-OPENER 
cables are perfect for Telecom, Test 
Equipment and other high data rate 
applications. 





Gore's EYE-OPENER family is fully 
scalable in size, performance and 
configuration and comes in differential 
and single ended versions. Jf you want 
your eyes opened call: 


1-800-445-4673 





EYE-OPENER cables offer 100% GORE 2MM assemblies provide the 
compatibility with standard 2MM widest eye patterns available GORE 
backplanes 


Creative Technologies 
Worldwide 


©1994 W. L. Gore & Asociates, Inc., 750 Otts Chapel Rd., Newark DE 19711 Fax (302) 731-9098 


cee isa paler : — oe Z-Pack is a trademark of Amp Inc., R e liab ly P e r fe O r. min +4 ! 
idea kas (In Europe call +49-9144-6010 -Germany) 
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Siliconix drives lower 
on-resistance and incredibl 
shrinking boards. 





Introducing Siliconix’s new 


TrenchFET™ power MOSFETs. 
Low on-resistance dramatically 


reduces parts count and 
increases board reliability. 


TrenchFET On-Resistance 


0.016 


0.012 


0.008 Ves = 10V 


On-Resistance (Q) 


0.004 


6m Hm wo 
Drain Current (A) 


Thanks to a new process 

developed and patented by 

Siliconix, our new family of 

TrenchFETs feature 8 million 

cells per square inch and deliver 

on-resistance as low as 8mQO with 
a 60-V breakdown voltage 
and 175°C maximum 
junction temperature. 
The result is fewer 
parts and smaller, more 
reliable board designs for 
automotive applications 
such as airbags, ABS, 

iz power steering, window 

lifts, motors and fuel pumps. 


In addition, these TrenchFET 
devices provide lower conduction 


and switching losses, virtually 
eliminating the need for heatsinks. 
Siliconix offers five new TrenchFET 
devices in TO-220 or surface-mount 
TO-263 (D2PAK) packages and 
are as cost effective as relays. 


New TrenchFETs from Siliconix. 
They’re so power- and cost- 
efficient, you can satisfy your 
drive for better, smaller and 
more reliable board designs. For 
samples or more information, call 
us at 1-800-554-5565, ext. 930. 


TEMIC 


Siliconix, A Member of TEMIC 


TEMIC is a company of AEG Daimler-Benz Industrie. 2201 Laurelwood Road, Santa Clara, CA 95054 Fax: 408-970-3995. 


Members of TEMIC Semiconductors: Telefunken Semiconductors, Siliconix, Matra MHS, Dialog Semiconductor. 
TEMIC European Sales: UNITED KINGDOM: 0344-485757. GERMANY: 0310 857 320. FRANCE: 1 30 60 70 00. 


ITALY: 02-332 121. SCANDINAVIA: 08-733 0090. ©1994 TEMIC. All rights reserved. 
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RF TRANSFORMERS 


Over 80 off-the-shelf model!s... 
4H7z from $19° 


= 





Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 

Choose impedance ratios from 1:1 to 36:1, in 
connector, TO-, flatpack, surface-mount, or pin 
versions (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements’). 
Coaxial connector models are offered with 50 and 75 
ohm impedance; BNC standard, other types on request. : 

Ultra-wideband response achieves low droop and fast "1" % 
risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA | 
primary current, use the T-H series. Fully detailed data version style X 
appear in our 740-pg RF/IF Designer’s Handbook. 

Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 

Only from Mini-Circuits. 


*units are not QPL listed. 


bent lead 
style KK81 





we oe ee i ® 
[__ Mini-Circuits 
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY ¢ EEM  MINI-CIRCUITS’ 740- pg. HANDBOOK. 
CUSTOM PRODUCT NEEDS...Let Our Experience Work For You. 
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Rewritable data-storage 45 
system 


Hot technologies, cool appli- 
Cations: The five staff-written arti- 
cles in this end-of-year issue demon- 
strate the uses of hot technologies. 
(Cover concept by Chinsoo Chung 
and Doug Glen) 


Spread-spectrum 
technology 





RFID tags connect 
smart cars to 
smart highways 


Building the digital- 
video pipeline 


Rewritable data-storage 
system plays your 
favorite tunes, too 


Spread-spectrum 
communication rises 
from military roots 

to star in wireless world 


Graphics accelerators 
bring 3-D to PCs 
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Small RF identification (RFID) tags are part of the critical commu- 

nication link between automobiles and electronically directed 

“smart” highways. Other uses for RFID are increasing rapidly. 
—Gary Legg, Executive Editor 


Image compression continues to occupy the limelight, but a com- 
mercial digital-video system will need additional advanced tech- 
nologies. One requirement is a practical way to deliver high-speed 
digital signals over existing channels. 

—Richard A Quinnell, Technical Editor 


With a portable, handheld unit the size of a Walkman, you can now 
access and store the equivalent of 100 floppies’ worth of data on a 
single disk. You can also listen to music and update complex soft- 
ware files on the fly.—James P Leonard, Senior Associate Editor 


From high data security to effective spectrum use to improved noise 
immunity, spread spectrum offers it all. But these virtues, though 
inherent in the technology, don’t come automatically or easily to 
real systems.—Dan Strassberg, Senior Technical Editor 


Inexpensive 3-D-graphics accelerators can now render complex 3-D 
images. This low-cost capability will transform desktop PCs into 
sophisticated workstations.—Manju Nath, Technical Editor 
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Free Spice newsletter 
discusses connector 





modeling 9 

ISSCC ‘95 presents 

benchmark papers, | 
adds tutorials 10 Headset provides 


realistic 3-D images 12 





Dilbert 10 
Extension doubles 








FPGA family goes 
head-to-head against SCSI data rate os 
masked gate arrays 9 Chip set provides 
CDPD and V.32bis 

Support blossoms Visual Basic state- | 
for Power PC 9 machine tool simulates Pee CONETORE “ 

user interfaces 10 
Pseudonoise generator doubles its speed 75 
Look-ahead approach tames large FPGA counters 76 
MOSFET beats Murphy’s Law 78 
Design approach simplifies signal conditioning 78 
Fast rectifier circumvents input-level effects 82 








Integrated Circuits 90 Editorial Staff 17 
Embedded Systems 94 Editorial 17 
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Choose an embedded processor 
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Our Solutions960°® 
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The new 
processor has a modular core 
informat 


to achieve 45 MIPS at an 
tool 

dr 
800 


and serv 
70 third-party vendors 


From $10 to 150 MIPS, 

the i960° microprocessor 
of price, performance and 
also offer our own complete 


and bigger cache 
FaxBack 
contact your d. 
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Turn On To Transformerless 
BICMOS Power 


2V/div 





The new UCC3889 is the first The UCC3889 Advantages 


bias controller to achieve 
High Step-Down Ratios Without a 


voltage conversion ratios of 
oe Transformer 


4OOV to 5V - or greater - with 


no transformer and low internal Off-Line Power Supply Controller 


losses. Plug into elegantly simple Significant Volumetric Reduction 


power - with only one low side ¢ Regulated Output Voltage 


switch, and minimize your external : 
Simple Control Algorithm 





components. 
1:1 Transformer For Isolated 
Call, FAX or write us today for free Applications 
Samples and application information.  8-Pin SOIC and 8-Pin DIL Packages 
LI] INTEGRATED 
CIRCUITS 
am UNITRODE 
nsal 
E> | TEL: (603) 429-8610 | 
FAX: (603) 424-3460 | 
er mia 7 Continental Boulevard * Merrimack, NH 03054 | 
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FPGA family goes head-to-head 
against masked gate arrays 


The 1200XL family of field-programmable 
gate arrays (FPGAs) from Actel brings anti- 
fuse technology to designers using tradi- 
tional low-end masked gate arrays. The 
three parts, which are available in two 
speeds, range from 2500 to 8000 gates. Tak- 
ing advantage of 0.65-~m design rules and 
redesigned I/O modules and clock-distrib- 
ution networks, the products offer system 
performance as fast as 60 MHz and a max- 
imum flip-flop frequency of 135 MHz. 
The A1225A has a 24-nsec clock-to-out- 
put time, and the A1225XL-1 has a 10-nsec 
clock-to-output time. These speeds let you 
build 40-MHz DMA controllers, 33-MHz 
Ethernet controllers, and 75-MHz disk con- 
trollers. All three devices in the family 
come in 84-pin PLCCs. The 2500-gate, 83- 


I/O A1225XL also comes in a 1-mm-high, 100-pin VQFP, 
which meets the design requirements for PCMCIA Type I, 
II, and III cards. Both the 4000-gate, 104-I/O A1240XL and 
8000-gate, 140-I/O A1280XL offer 176-pin TQFP options. 
The three XL parts are also available in PQFPs. 


EDITED BY FRAN GRANVILLE 





The A1280XL family 
_ of FPGAs comes in 
_ three varieties that 
_ challenge the posi- 
tion of low-end 
masked gate arra 


able. Quantity prices for the Al280XL are $46.20 in an 
84-pin PLCC and $52.50 in a 160-pin PQFP. The 
A1240XL, A1240XL-1, A1225XL, and A1225XL-1 will be 
available in the first quarter of 1995.—by John Gallant 


Actel Corp, Sunnyvale, CA, (408) 739-1010. 


The A1280XL and A1280XL-1 are immediately avail- 


Support blossoms 
for Power PC 


IBM Corp is now offering develop- 
ment tools for the PowerPC. The 
tools, which are available to quali- 
fied third-party developers, include 
both board- and system-level refer- 
ence designs. The boards’ prices 
average $2500, and the systems’ 
prices average $5000. Further, the 


company has opened a technical-sup- 
port center in Austin, TX, that assists 


developers with product and techni- 
cal inquiries. 

With Hewlett-Packard and Logic 
Modeling Inc, IBM is also offering 
Figdilic-aqlie-leyiilirie(limijaa se) ae 
logic analyzers, and debuggers. The 


company is providing compilers, link- 


ers, and runtime libraries to quali- 
fied developers; interested parties 
must contact an IBM manufacturer's 
representative for price and qualifi- 
cation criteria. 
—by Richard A Quinnell 

IBM Microelectronics, Hopewell 

Junction, NY, (800) 769-3772. 
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The free Intusoft Newsletter 


discusses the Spice circuit- 
Simulation program. The 
latest issue contains several 
application notes to help 
engineers more effectively 
simulate circuits. For exam- 
ple, one article discusses 
connector modeling and 
provides examples of how 
designers can model con- 
nectors using 3-D electro- 
magnetic field-solver pro- 
grams and Spice. As an 
example, the article discuss- 
es modeling a D-type con- 
nector with Ansoft’s Max- 
well 3-D field simulator 
and then simulating the 
connector with Intusoft’s 
IsSpice. 

In the past, engineers 
could model a connector as 
a simple dc resistance 
because pc-board sign 
speeds were slow. But in 
today’s high-speed RF and 


Circle No. 400 


microwave environments, 
engineers cannot always 
use this technique because 
designers must account for 
connector effects. Using the 


Spice subcircuit for a con- 


nector, designers can simu- 
late various situations, 
including bandwidth, tran- 
sit-time delay, reflections, 
and crosstalk. 

A floppy disk containing 
the schematics and Spice 
models in the newsletter, 
several connector models, 
18 models for Maxim’s low- 
power op amps, and 12 mod- 
els for Burr-Brown devices 
is available for a nominal 
fee. A yearly subscription 
service, which includes a 
floppy disk with each 
newsletter, is also avail- 
able.—by Fran Granville 

, San Pedro, CA, 
(310) 833-0710. 
Circle No. 402 
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The benchmark papers emerging from 
the 1995 International Solid State Cir- 
cuits Conference (ISSCC) (Feb 15 to 
17, 1995, at the San Francisco Mar- 
riott) will discuss the advancement to 
“giga” levels of performance in many 
areas. Those areas include memories 
(1-Gbit DRAMs), Ps (giga instruc- 
tions/cycle), communications (giga- 
bit/sec circuits), and analog design 
(gigabit/sec and gigasample/sec cir- 
cuits). The number of papers that 
establish these new benchmarks far 
exceeds that of previous years’ confer- 
ences, according to Tim Treadwell, 
ISSCC program chairman. 

The conference theme is “The Dig- 
ital Highway,” and two plenary talks 
support this theme: “Digital Storage 
Media in the Digital Highway Era” by 
Toshiyuki Yamada of Sony Corp and 
“Gigachip Vehicles Driving the Digi- 
tal Information Highway for Work or 
Play” by Pallab Chatterjee of Texas 
Instruments. Raymond DuPont of 
the IBM/Motorola/Apple collabora- 
tion presents a third plenary talk, 
“The Making of the PowerPC.” 

One significant change for ‘95 is 
the addition of six 90-minute tutori- 
als to take place on the Tuesday 
before the conference. The topics and 
expert instructors include: oversam- 
pling data conversion by Richard 
Hester, a fellow at Texas Instruments; 
clocking for high-performance sys- 
tems by Mark Horowitz, an associate 
professor at Stanford University; RF 
communications systems and cir- 


DILBERT® by Scott Adams 


FROM THE LOOKS OF YOUR 
GARBAGE, YOU'VE INVENTED 
SOME SORT OF MOLECULE 
BIFURCATION COMMUNICATOR. 
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: Visual Basic 
state-machine tool 


cuits by William Ooms, a research simulates user 
manager at Motorola; cache memory . 
by Roy Flaker, senior technical staff interfaces 
member at IBM; image sensors by : A Visual Basic-based diagrammatic 
David Barbe, a professor at the Uni- : state-machine-design tool, Better- 
versity of Maryland, and Charles : : : State for Visual Basic (BS4VB), lets 
Stancampiano, a device engineer at : you design state machines on your 
Eastman Kodak; and high-disk-drive : PC screen and simulate how the 
signal processing by Richard Yamasa- : machines react to inputs from Visu- 
ki, a corporate fellow at Silicon Sys- : al Basic controls. The result is a 
tems. Although not firm yet, the : visual prototype that reacts much as 
price of these tutorials will be around : a real product would to button push- 
$45, with a discount likely for those : es, timers, and other events that you 
attending more than one. : create or simulate with Visual Basic. 
Other changes include an increased : You can obtain BS4VB as a $295 
number of Friday-afternoon sessions. stand-alone product or as a part of 
The topic of the short course on the : the vendor’s $495 BetterState Pro 
Saturday following the conference is : : graphical-entry and code-generation 
wideband digital data communica- ; : package, which generates C, C++, 
tions; that session will emphasize : Verilog, and VHDL code. 
asynchronous transfer mode. Two ses- BS4VB includes Interactive State 
sions will accommodate approximate- : Animation, which animates the 
ly 150 people each. Attendance is lim- ; : state diagram to reflect program exe- 
ited; this course has sold out in : cution. The tool also includes Ani- 
advance for the last two years. : mated Playback, which uses VCR- 
Evening panel-discussion topics : : like forward, reverse, and pause 
include: “Analog BiCMOS: Luxury or : controls to allow you to review state 
Necessity?”; “In-House CAD vs Ven- : transitions that were executed and 
dor CAD for High-Performance : recorded during a simulation. 
VLSI”; “Monolithic Surface-Micro- : : Another feature, Interactive State 
machined Sensors: IC Technology of : Traveler, animates compound state 
the Next Century?”; and Radio Front- : transitions without running a 
End and Digital Signal Processing: ; : debug, simulation, or playback ses- 
Are the Technologies Incompatible or : sion, allowing you to visualize com- 
Just the People?“ ; plex transitions in a language-inde- 
—by Anne Watson Swager : pendent way.—by Dan Strassberg 
ISSCC Conference, Washing- : > ~R-Active Concepts Inc, Cuperti- 
ton, DC, (202) 639-4255. : no, CA, (408) 252-2808. 
Circle No. 403 : Circle No. 404 


DILBERT: ©1989 United Feature Syndicate, Inc. 


AH, YES, ELNSTEIN THOUGHT 
THIS TYPE OF THING MIGHT 
WORK . PHYSICIST JOHN 


SPECIFICALLY, 
YOU'VE ADDED 
THIS CALCULATION 
ERROR HERE. 


STUART BELL KIND OF 
FLESHED IT OUT IN 1964. 


BUT YOU'VE REALLY ADDED 
SOMETHING .. 


© 1992 United Feature Syndicate, inc. 


EMAIL: scottadams @ aol.com 


schematic editor or combine it with other MicroSim Design Center® 
_ products to create a circuit design system customized to your needs. 
_ Schematics is tightly integrated with other MicroSim products 


a : the company with a ten-year history of offering high-quality EDA 
i products at prices far below competitors. Call PECs today 
a more hips or to ps your order. 





half the features Schematics lives up to the MicroSim name. Schematics 


performance, support for flat and unlimited levels of hierarchy in VOUT sig 
designs and integrated PCB interfaces to a wide range of products. 






Get Half Off 
MicroSim Schematics 





products in the MicroSim Design Center. 
Schematics is tightly integrated with products 
for: analog, digital and mixed A/D simulation; 
programmable logic synthesis, signal integrity — 
analysis, analog performance optimization, filter 


design: and more. 


- . Microsim Schematics for Windows 


_ The Schematics product from MicroSim 


. canbe. a richer feature set than most schem- 
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MicroSim, the makers of PSpice? offers you Windows Schematics 
for just $475 through Derembert3—1004. To get this competitive upgrade, 
all you have to do is call in the registration number or access code from 
the schematic package you're now using—and you'll save $475 from the 
regular pulce of $950. 


To make this offer absolutely irresistable, we'll also give you the 
next release absolutely free. Among other features, the new release will 
include an OrCAD translator so you can move your existing OrCAD 
designs into MicroSim’s ene editor and use a full suite of integrated 
Windows tools. 


Just beelie we’re giving you half off doesn’t mean you’re getting 


includes a vast library of symbols for over 28,000 parts to help you create 
your schematic quickly. But that’s not all. Schematics delivers faster 32-bit 


vo 
__ Son 
You can use MicroSim Schematics as a powerful stand-alone Wa 


for Windows, Windows NT oe SUN. 


Don’ t wait too te to ove Schematics from MicroSim— 





_ 20 Fairbanks, Irvine, CA 92718, USA (714) 770-3022 
(800) 245-3099 FAX: (714) 455-0554 BBS: (714) 830-1550 


Design Cae and PSpice are registered trademarks of MicroSim Corporation. All other trademarks are the property of their respective owners. 


_ CIRCLE NO. 3. 





_+Circle No. 150forPC - Circle No. 152 for Workstation 


/ atic packages, with an ease of use that busy 
designers. seem to appreciate. A short list of out: 
_ standing features includes: . 


-Basy-to-use interface. The cad Windows | 
__user interface allows editing tasks to be accom- 
plished with a minimum of menu commands. 

ine multi-window interface allows viewing and 
: _ editing of different Pages or different levels of a 
o hierarchical 8 at the same time. 





: fastee Sista cee es symbol 
loading and faster graphics. 





_ Support for both flat and hicsarthiadl a 
Creating a hierarchical block i is as easy as placing 

—ablock and double-clicking to push into the 
sub-schematic it represents. Schematics can also 
automatically create a symbol fora sub-schem- 
atic so > that it can be easily reused. 


2 ed sy sy m bol editor Schematics allows 
the user to view, modify, or create symbols _ 





while editing the schematic — and it comes 


with a large library of vas for over 28, 000 


_ parts already defined. 


| Interfaces to external boatd ee nathan 


Schematics can produce a CADSTAR, PADS, 
P-CAD, Protel, SCICARDS, Tango or EDIF 200 
layout netlist from a completed circuit drawing 


due to integrated interfaces. Italso includes 
backward ECO support. 


"With this i impressive list of features, it 


seems the MicroSim Schematics product would 


be costlier than most. A comparison shows the 


opposite to be true. Because MicroSim sells 
, direct to the eee user, poets is generally lower 
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A new personal display system (PDS) from Virtual I/O 
allows users to view full-color video images and the 
peripheral environment simultaneously. This technique 
means that users are less likely to experience motion sick- 
ness or vertigo than when using conventional head- 
mounted devices, according to the company. The i-glass- 
es! system displays 2- and 3-D movies, TV programs, and 
PC and video games in color with stereo sound and visu- 
als. In addition, users can see through the device when it 
is turned off, and it does not obstruct peripheral and 
downward vision when in use. 

The 7-oz device projects light through two 0.7-in. LCDs 
with 138,000 pixels/LCD panel. The product focuses the 
light onto semitransparent lenses 
in the headset. 











i 


Virtual /0'si i-glasses! display 2- and 3- D- 
movies, TV, and PC and video games in color with stereo 
sound and visuals. 


Extension rate, according to 
Adaptec, one of a group 
doubles SCSI of manufacturers that 
data rate has announced support 
for DoubleSpeed/Ultra 
DoubleSpeed SCSI (also SCSI. Among the other 
known as Ultra SCSI) companies supporting 
doubles the maximum the extension are AT&T 
parallel SCSI I/O data Global Information Solu- 
rate to 40 Mbytes/sec. tions, Dayton, OH, (513) 


Because this extension 
uses the same cables, 
connectors, and software 
as SCSI, it lets manufac- 
turers provide a low-cost 


445-5000; Ciprico Inc, 
Plymouth, MN, (612) 
551-4000; Conner 
Peripherals Inc, San Jose, 
CA, (408) 456-4500; 


upgrade path with low Hewlett-Packard Co, 
risk to existing configu- Santa Clara, CA, (408) 
rations. 553-6813; Intel Corp, 
DoubleSpeed/Ultra Hillsboro, OR, (503) 696- 
SCSI closes the gap 8080; Quantum Corp, 


between systems, such as 
the Pentium PC, using 
the Peripheral Compo- 
nent Interconnect (PCI) 
bus and computer 
peripherals. The exten- 
sion thus maximizes 
PCI’s 133-Mbyte/sec data 


Milpitas, CA, (408) 894- 
5090; and Seagate Tech- 
nology, Scotts Valley, 
CA, (408) 438-6550. 
—by Fran Granville 
Adaptec, Milpitas, 
CA, (408) 945-8600. 
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This technique provides a head-up, 30° diagonal field of 
view and an image that the user perceives as an 80-in. TV 
screen at an 11-ft viewing distance. The device’s audio 
features include 22-Hz to 20-kHz frequency response and 
a Ys-in., 1V p-p stereo. 

Display uses of i-glasses! include video entertainment, 
multimedia, PC and electronic games, 3-D viewing, vir- 
tual reality, TV, industrial, and test-and-measurement 
applications. The device accepts standard video from 
cable TVs, broadcast TVs, VCRs, laser disks, and electron- 
ic games; it also accepts NTSC-converted VGA data. List 
price will be $599. An optional PC module provides head 
tracking and a VGA converter for $200. 

Virtual I/O also plans to unveil two more PDS products 
next year. The Gamer!, an 11-0z PDS, uses real-time head 
tracking to create a 360° environment for all major video- 
game systems. Price will be $399. The UltraView 2020, a 
high-end color VGA system, suits industrial, military, 
and professional applications. Virtual I/O individu- 
) ally customizes and prices each UltraView 2020. 
Through a corporate-partners program, compa- 
nies can use Virtual I/O’s display technology to devel- 
op products. The program offers a $1500 developers’ kit, 
including i-glasses!, 3-D and head-tracking specifications, 
sample software routines, resources for technical support, 
a certificate for future product discounts, and an instruc- 
tion manual.—by Fran Granville 

Virtual I/O, Seattle, WA, (206) 382-7410. 
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HARRIS IGBTS 
ULTRAFAST SWITCHING OVER AN 
~ULTRAWIDE OPERATING RANGE 


Build more efficiency into your next = IGBT Features 


power supply or motor control by 
designing in a faster, cooler Harris 
Generation III UltraFast Switching 
(UFS) Series IGBT. Our new IGBTs 
carry heavier loads over a wider 
operating range than anything else 
on the market — with lower losses 
and at a higher operating frequency 
— which means your design will 
use less power. But there’s more. 








e Fast 140 ns fall time 
ceE=10A/div 





















¢ Low on state voltage drop 


¢ Square switching SOA 


HGTP20N60B3 TO-220 
package just $3.90 in 1000s 


Harris IGBTs have improved Short : rhe — 
Circuit Withstand Capability, so pac B¢ with diode jus 
$7.39 in 1000s 


they handle faults and short circuits 
better. You can even get them with 
a built-in anti-parallel diode. All at 
lower cost. Call us to try 
one. You'll notice the 

difference — ultrafast. 


BD HGTG20N60B3D 





Move really big loads really fast with 
Harris IGBTs. 






SEMICONDUCTOR 


ANSWER | for more information: 
Call 1-800-4-HARRIS and ask for extension 7301. 
Technical assistance on Internet: centapp@harris.com 


FARRIS 


SE MA: C:. OVN BC eer -OoR 
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Now you can offer the perfect card 
for any occasion. 

















Reees sos oes 


For you do-it-yourselfers, we have it all: 
board- and card-half PCMCIA connectors 
(all sizes), card eject mechanisms, frame kits, 
and a wide range of I/O headers and 

cable assemblies. 













PC Cards are hot! And your 
customers want just one thing 


= . 


from you: choices, 
choices, and more 
choices. 

Now you can offer 
them just what they’re after— 
fully-PCMCIA/ JEIDA-compliant 
PC Cards from AMP, with your documentation, 


label. You provide the specs or and packaging —all to your 
design criteria; we provide the big _ specifications. 
selection they want, at a price And, backed by the resources 


that’s right for you, and for them. — of AMP, you can count on the 
We supply off-the-rack SRAM, — quality and quantity you need, 
Flash, and OTP/Mask ROM mem- now and inthe future. Our 
ory, JOBASE-T and 10BASE2 strength in design, mass produc- 
LAN adapters, 14,400 and 2400/ tion, and global distribution are 
9600 fax/modems, SCSI adapters, — behind you, wherever in the 
and audio cards—with the specific — world you happen to be. Don’t 
options and features you need- wait for a special occasion; talk 
and follow up with timely, compre- — with your AMP Sales Engineer 
hensive custom design services for today, or give us a call at the 
special requirements. We'll add number below. 
even more value with cable 


¢ . AMP is a trademark. 
assemblies, product labelling, PC CArdis a trademark of PCMCIA. 





For more information about AMP PC Cards and services, call our 
Product Information Center at 1-800-522-6752 (fax 717-986-7575). 
AMP, Harrisburg PA 17105-3608. In Canada, call 905-470-4425. 
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PCI SCSI Solutions. 


NCR continues to lead the way with a full offering of PCI SCSI 
processors to support PC motherboards, workstations, and host 
adapter boards. We have what you need to bring the performance 
benefits of SCSI to any PCI system. 


NCR 53C0810A PCI SCSI I/O Processor that provides full SCSI-2 
support and fast SCSI and PCI data transfers. Supports both 3.3V 
and 5V PCI interfaces. Includes instruction prefetch which reduces 
PCI bus overhead requirements. 


NCR 5306815 Supports 8-bit, single-ended transfers with the ability to 
address one megabyte of expansion ROM for host adapter board 
solutions. Supports both Big and Little Endian byte ordering for easy 


use in any host processor system. Saves host overhead by bursting two 
SCRIPTS longwords per transfer across the PCI bus. 


NCR 530825 All the performance of the NCR 53C815, with added 
support for wide SCSI and differential transfers. 


NCR Microelectronic Products Division 
For more information, cal! 1-800-334-5454 
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EDITORIAL 





Hot technologies at Comdex Fall 95 


Welcome to EDN’s 
annual “Hot Tech- 
nologies of the 
wear. issue. We 
think the end of 
the year is a good 
time to step back 
and take a look at 
how designers are 
applying some of 
the industry’s hottest technologies. As 
I write this, I’ve just returned from 
Comdex Fall ’95, and I’ve seen some 
truly hot technologies that you should 
consider using—even if you’re not 
designing PCs. 

For example, CD-recordable (CD-R) 
disk drives, formerly priced at $5000 
and up, are getting far less expensive. I 
met with two companies planning to 
push the cost down aggressively. Ricoh 
(San Jose, CA) showed me its $2495 RS- 
1060C double-speed CD-R external 
SCSI drive that will ship in February. 
Later in 1995, the company plans to 
introduce a lower cost, double-speed 
CD-R drive that can read CDs at quad 
speed. The target OEM price for this 
drive is around $700! Plasmon Data 
(Milpitas, CA) also showed me its lower 
cost, double-speed CD-R drive: the 
RF4100. Plasmon is bundling in Corel’s 
CD Creator mastering software. CD-R 
media cost between $10 and $20 per 
disk. 

These lower cost CD-R drives have 
obvious applications in the PC and 
workstation markets, but you might 
consider using this technology for 
other applications, too. With the cost of 
CD read-only drives now starting at less 
than $100, you could put 650 Mbytes 
of information into your system at a 
very low cost. Further, the advent of 


reasonably priced CD-R drives and 
media allows you to use CD-based stor- 
age cost effectively, even at low vol- 
umes. Recordable CDs let you avoid the 
NRE charge for CD-ROM mastering. 

Similarly, both Duracel (Bethel, CT) 
and Energizer Power Systems 
(Gainesville, FL) have been working 
furiously to help you avoid delving into 
the mysteries of battery chemistry. 
These companies have integrated sili- 
con into smart battery packs. The smart 
packs can communicate with charging 
and battery-monitoring systems to con- 
trol charge and discharge rates. They 
report battery capacity and state of 
charge and track the number of 
charge/discharge cycles the battery 
endures. The packs also monitor their 
capacity degradation over time to alert 
the system when a new pack is 
required. You don’t have to be a PC 
designer to take advantage of smart bat- 
teries; you just need to be smart about 
leveraging the high-volume technology 
created for the PC market. 

Finally, I’d like to tell you about a hot 
technology that’s a bit off the beaten 
path for EDN. It’s a product called Grip- 
it Strips from Better Hold Products 
(Menlo Park, CA). These strips solve a 
problem that’s bothered me ever since 
I started packing a laptop computer. 
I’ve always feared the day when my PC 
slips from my fingers and crashes to the 
floor. Grip-it Strips are made from the 
same sort of self-adhesive plastic used 
to make nonslip stair-tread and bathtub 
appliques. The company die-cuts the 
plastic into strips that you stick on PCs 
and other portable electronic gear. This 
product is one of those obvious 
things—after you see it. 


Lh. HW fh, 


EDITOR IN CHIEF 





Send me your comments via fax at (617) 558-4470, or on the EDN Bulletin Board System at 
(617) 558-4241, 300/1200/2400 8,N,1. From the Main System Menu, enter ss/soapbox and 


select W to write us a letter. 
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If you could afford it, you'd protect every 
: circuit with a self-correcting 2 A Sys- 
| tem that stops an overvoltage ‘instantly — 
/ and then comes back on-line automatically 
after the overvoltage is gone. Thats what 
you get with a Nichicon ‘PosiR™” positive 
thermistor. And you get it at a price that 
compares with components you have to 
take out and replace nen time there’s an_ 
pyebed. There are six different thermistors — 


in the Nichicon line. oe one - them can 


repair itself. Now bier wr can 


can you possibly do without “ _ 


RESETS ITSELF [ ae 
AUTOMATICALLY. For overcurrent protection, thermal pr 


tion and automatic color TV degaussng. Call 
for a catalog: 708/843-7500. 
Or fax 708/843-2798. 


NOW IMAGINE NICHICON 
“pOSI-A’” THERMISTORS. 


ae. 


CERTIFIED EVERYWHERE. 


capacitor choice.. 
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INTRODUCING TINYPAK. 
GOOD THINGS COME 
IN SOT23 PACKAGES. 


The real news about National TinyPak™ 


—, isn't the small footprint SOT23 package. 





No, the real news is the power we’ve 





packed into them. Our Tiny devices 
offer the performance and functionality 
of parts twice their size. And TinyPak 





f can be handled by standard surface 


mount technology. 


TINY OP AMP RUNS ON SV TO 
15V, DRAWS 0.5mA. 


If you're looking for the best single 





supply op amp in the smallest package 
(SOT23), look into the TinyPak LMC7101. 
It offers rail-to-rail input and 
Output, operates on 3V to 
15V and draws a low 
0.5mA of current. 
This unbeatable 
combination of size 
and performance 
makes the LMC7101 
the perfect choice 
for a wide variety of 
portable and handheld 
applications. And at $0.84 


_ 








(1000 unit), even the price is tiny. 
(Also available in plastic DIP package.) 


TINY TEMP SENSORS OFFER 
+10mV/C SENSITIVITY 
FROM -20'°C TO +100°C. 


Think of the LM45 temperature 
sensor as a Tiny alternative to thermis- 
tors. The LM45 operates on 4V to 10V 








How small is 
power supplies. Its specified temperature our TinyPak? So 


from 1.24V to 10V. Both offer +/-0.1% 
to +/-2.0% output tolerance. Neither 
requires an external output capacitor. 
And with pricing starting at $0.92 (100 
unit), these TinyPak (SOT23) refer- 


ences are becoming very big hits. 


OUR LOW DROPOUT 
REGULATOR IS TINY. 
SO IS ITS 120mV 
DROPOUT VOLTAGE. 


small it makes 


range is -20C to +100 with output scale 
factor of +10mV/C, a guaranteed accu- 
racy of +/-2°C at 25°C and low power of 
120A maximum. It’s designed for single 
power supplies and requires no external 
calibration signal conditioning or linearization. 
Although the LM45 is Tiny, it’s destined to 
play a large role in applications from battery 
and microprocessor power management to 
process and HVAC control. LM45 prices start 
at $0.90 (250 unit). 


TINYPAK VOLTAGE REFERENCES 
WITH PRECISION OUTPUT 
FROM 1.2V TO 10V. 


Here are two more Tiny wonders. The 
LM4040 and LM4041 precision voltage 
references offer fixed output of 1.2V, 2.5V, 
4.096V, 5V, 8.192V, 10V or adjustable output 


ants look as big 
as aardvarks 
and SO8s look, 
well, a whole lot 
bigger than they 
used to look. 


The LP2980 minimizes board space 
and maximizes battery life. It offers 
fixed outputs of 3.0V, 3.3V and 5.0V, 

a dropout voltage of 120mV at 50mA and a 
quiescent current of 375pA at 50mA. You can 
select output precision of +/-0.5 or +/-1.0%, 
And in shutdown mode, the quiescent cur- 
rent is less than 1pA. This big performance 
combined with its small size and price— 
$0.77 (1000 unit)—make the LP2980 perfect 
for battery-powered applications from cellular 


phones to notebook computers. 











_ Audio/Video 





. Open your ears. 


MEET BOOMER. 
1W AUDIO FROM SV. 


Want your innovation 
loud and clear? Listen to 
National Boomer® (LM4860 
and LM4861). The LM4860 
delivers a thundering 1W of 
output power (1/2W for the 
LM4861) into an 8Q load, 
with less than 1% THD+N 
from a 5V supply. It requires 
no external capacitors or 
snubber circuits. And in 
shutdown mode it typically 
draws less than 1nA. All of 
which makes Boomer the 
sound solution for everything 
from PCs to games to cellular 
phones. And the LM4800 price is 
a very quiet $1.99 (1000 unit), $1.89 
for the LM4861. 


ae 











OVERTURE AUDIO OPEN YOUR 
uPOTS SING. “CLICKLESS” EYES, TOO. 
LEVEL CONTROL. MATCHED 
COLOR FROM / 
Speaking of sound solutions, National OUR XGA VIDEO Pesci cie 
Overture” Pot audio attenuators, LM1972 PREAMPS. greater control over 
(2-channel) and LM1973 (3-channel) br ing and gives users the 


Here are a pair of video — bility to perfectly 
. match video color 
preamps designed to cover to output color. 


clearer, purer sound to high-end audio 


applications, from studio equipment to 
your XGA monitor needs. 


— » The LM1208 features 130MHz 
Be bandwidth with 40dB 
drive control range 
» . (highest available) 
for high-end 
) applications. The 


home entertainment systems. Both 
































devices offer 110dB minimum signal- 
to-noise ratio, 110dB typical channel 
separation and an astounding 
typical 0.0008% THD+N. 

Each channel consists of a 
resistor ladder which provides 


0.5dB steps near unity, with extended range 


larger steps as attenuation gives greater dynamic 


oo, control of individual color 
increases. Mute attenuation is 
typically 104dB. And these 


devices can be daisy-chained 


channels, enabling users to 
- match CRT color to that of other 
t ; . output devices. For low-end XGA 
o a single microcontroller 
applications, the LM1207 offers an 
85MHz bandwidth with 6dB of drive 


control. Both parts have on-chip blanking. 


for automation of mixing 
consoles. At $2.85 (1000 
unit) for the LM1972 
and $3.05 for the 
LM1973, they sound 


even better. 


And all DC control inputs operate over 

_ 0 to 4V range for easy interface. The price 
’ looks good, too, at $2.20 (1000 unit) for 
~ the LM1207 and $2.50 for the LM1208, 








AT 192kS/s, 
IT’S THE WORLD'S 
FASTEST 16-BIT 

A> ADC. 


If you have a fast dynamic 
signal to catch, catch these specs 
first. The ADC16071 and ADC16471 
offer 16-bit resolution, 192kS/s 
(thousands of samples per second) 
throughput, 64x oversampling, a low 
SS 0.003%THD at 1kHz, a high SINAD 





With 192RS% throughput 
and 64x oversampling, our 
ADC16071/471 will keep even 
the fastest DSP chip busy. 





of 80dB min at 48kS/s, a great speed/power 
ratio of 275mW at 48kS/s and shutdown 


capability, all from a 5V supply. And the 
ADC16471 has an on-chip reference. 


Sounds like the perfect performance for a 


lot of high-end applications like, say, DSP 


| front-ends, acoustic and vibration analysis, 





_ telephony, voice recognition and audio. At 
_ $17.80 for the ADC16071 (100 unit) and 
$18.50 for the ADC16471, they’re going fast. 


AND AT 140kS/s, WE'VE GOT 
THE WORLD'S FASTEST 
SERIAL I/O DAS, TOO. 


The new 12-bit LM12434 and LM12438 
serial I/O data acquisition systems are 
screamers. The LM12434/8 delivers 140kS/s 
throughput while consuming only 40mW 
from a 5V supply, while the LM12L438 hits 
105kS/s consuming 20mW from 3.3V. Both 
devices are true systems-on-a-chip. They 
feature a user-programmable sequencer, 


require zero glue logic and connect 


Be 


directly to National 
Microwire’/PLUS, 
SPI/QSPI, TMS320, 
IC, 8051 and SCI 


interfaces, sO 





they re quick and Our new LM12438 contdins 


everything you need to build a 
complete data acquisition 
system—all on a single chip. 


easy to design with. 
And speaking of easy, 
we offer National 
WaveVision, our powerful Windows—based 
design evaluation software, free to get 
you started. Prices for the 

LM12434/8 start at 

$18.20 (100 unit), 
$17.60 for the 
LM121L438. 








































OP AMPS DO 17MHz GBW. 
EAT ONLY 650,/A. 


Introducing the world’s most perfect 
single supply op amps. Namely, the 
LM6142 (dual) and LM6144 (quad). Both 

evices deliver an astounding 17MHz 
gain-bandwidth at 50kHz (enough to 
replace several of your not so perfect op 


amps) while drawing just 650pA/amplifier 





of supply current. 








They offer rail-to-rail 
input and output, 107dB 
CMRR and PSRR=87dB, and 
they operate on 1.8V to 24V 
supplies. The prices are nearly 
perfect, too, starting at $2.34 for 
the LM6142 (100 unit) and $3.62 for 
the LM6144 (100 unit). 


TINY VIDEO OP AMPS BRING 
BIG PERFORMANCE TO 
SINGLE SUPPLY SYSTEMS. 


The LM7131 may come in a TinyPak 
(SOT23-5), but its performance is huge. 
Designed to bring high performance video 
to battery-powered and desktop systems, the 
LM7131 specs are guaranteed at 3V, 5V and 
+/-5V, With a 
7OMHz gain- SV 





bandwidth at 

SV, it delivers 

solid video OV 

performance. ~The IM6142/44 and 

And with IMC646.2/64 low power op amps 


deliver rail-to-rail performance. 


typical supply currents of 7.0mA at 5V 

and 6.5mA at 3V, it's easy on batteries. The 
LM7131 is ideal for everything from driving 
flash A/D converters and back-terminated 
video cables to portable and desktop com- 
puter video output, desktop teleconferencing, 
multimedia boards and even digital audio. 
The LM7131 is available in SO8 and DIP 
packages as well as the TinyPak. And 

the price starts at a tiny $1.00 (100 unit). 


THE WORLD'S LOWEST POWER, 
HIGH PERFORMANCE 3V TO 15V 
RAIL-TO-RAIL I/O OP AMPS. 


With their incredibly low supply current 
of 20nA per channel, the LMC6462 (dual) and 
LMC06464 (quad) set the low power standard 
for 3V to 15V op amps. Both devices deliver 
rail-to-rail input and output, an ultra low 
input current of 10pA max, high voltage gain 
of 128dB and low offset voltage of 0.5mV 
max. All of which makes them perfect for 
battery-powered applications, including 
cellular phones, notebook computers, PDAs 
and portable instruments. All at prices from 
$2.10 (100 unit) for the LMC6462 and $2.50 
(100 unit) for the LMC6464. 
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3A MOTOR DRIVER WITH 
BUILT-IN PWM DOES MORE 
IN LESS SPACE. 


The LMD18245 is a fully integrated 3A 
H-Bridge motor driver that greatly simplifies 
system design by including everything you 
need on chip. What it includes is pulse widt 

modulation (PWM) in the form of fixed 








off-time pulse control, a 4-bit DAC for 
easy motor stepping and cur- 
rent control, and device 


protection through 














thermal shutdown, 





current limit and 
undervoltage lock- 
out. It features a 
low Rdson of .3 
per switch an 
its LMDMOS 
advanced IC 

process 


delivers 














The LMD18245 motor driver 
includes everything you need 
to get your motor running. 


the maximum integration of power, 
protection and control. LMD18245 
prices start at $9.95 (100 unit). 





PRECISION 
SECONDARY 
REGULATOR/DRIVER 
TRIMMED TO 3.3V AND 5V. 
AND IT’S TINY, TOO. 





Now there’s a smaller, easier way to 
control output in regulated power supplies. 
The LM3411 secondary/regulator driver is a 
fully integrated reference, op amp and opto- 
driver. It’s trimmed to 0.5% initial tolerance 
at 3.3V and 5V so it requires no external 
pots or precision resistors. All that 
integration is in a SOT23 TinyPak. 

And prices start at $0.89 (100 unit). 




















6. Grab your pencil. 





There you have it, the latest wave of analog 
innovations from National Semiconductor. 
As you can see, however, we only had room 
here to skim the surface. 


So to catch the full power of the wave, 





ee you're going to have to grab your pencil, 
x x fill out the attached reply card, 


and get your hands on 
















product sample kits 
and information kits. 
Or, if you’ve seen 
something here you 
can't live without for 
a few days, grab your 
phone instead and dial 


1-800-NAT-SEMI, 
EXT. 329. 


And we'll rush our latest 


innovations your way. 


TinyPak,Overture, MicroWire, WaveVision and the National worldmark are trademarks of National Semiconductor Corporation. The Boomer registered trademark is licensed to National 
Semiconductor for audio integrated circuits by Rockford Corporation. Windows is a registered trademark of Microsoft Corporation. ©1994, National Semiconductor Corporation. All rights reserved. 
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Small RF identification (RFID) tags are part of 
the critical communication link between auto- 
mobiles and electronically directed “smart” 
highways. Other uses for RFID are increasing 
_— -. 


Pi an average day, 225, 000 eaniciees trav- 
el on California State Route 91, connect- 
ing Orange and Riverside counties. Some- 

| times, traffic is so heavy a driver can spend 
 ~—hK | two or three hours traveling 10 miles. And, 
within 15 years according to estimates, nee on SR-91 
| y 50%. | 
Fortunately, highways are getting some Het from 
electronics to deal with heavy traffic. A year from now, 
part of SR-91 will be a “smart” highway, maintaining 
automatic, two-way electronic communication 
_ cats to help traffic flow more smoothly. Cars on 
will be smart, too, thanks largely toa peda communi- 


- cat mn device called an RFID tag. 


. When. the SR-91 control system q queries them, abe 
REID tags act simply as transponders that send short, 
. unique « codes. As the heart of future smart highways, the 


_ tags’ essential function, automatic vehicle identification 


(AV), provides information that makes traffic flow more 
smoothly and quickly. The system can electronically 


collect prepaid tolls, for example, eliminating the need 
_ for motorists to stop or even slowdown at toll booths. 
Traffic will move more. quickly, fuel, economy will | 


_ improve, and pollutants will decrease. 

On SR-91, an RFID tag on a vehicle’s ; dashboard will 
enable a motorist to travel in toll lanes, now under con- 
_ Struction, that will be off-limits to the hordes of non- 


paying motorists. The transponders will communicate 


with the highway’s control system via antennae on 
_ gantries over the roadway. A series of gantries at strate- 
gic locations will connect with the ALBEE. system via a 
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fic flow more smoothly. (Graph courtesy of MES Network Tech- 
nologies) _— 


fiber-optic backbone: “MES ee: 
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mercial REID noe into new areas. Until now, most 
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SMART HIGHWAYS 


tags have operated over maximum 
ranges of only 2 to 3 ft, using frequen- 
cies around 125 kHz. The SR-91 
transponders, however, must work over 
ranges of 20 ft or more. In addition, to 
work with fast-moving cars, they must 
receive and send information rapidly. 

For longer ranges and higher trans- 
mission rates, RFID tags must operate at 
high frequencies. The SR-91 transpon- 
ders, for example, which Texas Instru- 
ments’ Registration and Information 
Systems (TIRIS) Division developed, use 
FM transmissions in a band from 902 to 
928 MHz. The California Department 
of Transportation specified this band, 
largely because of plentiful and inex- 
pensive components for use in 900- 
MHz consumer products. 

Each SR-91 transponder is about 
the same length and width as—but 
thicker than—a 3.5-in. floppy disk. 
Unlike smaller, low-frequency tags, 
which rectify and store received RF 
energy to power their own trans- 
missions, each SR-91 tag contains a 
long-life battery. The battery also 
powers 128 bits of SRAM, which con- 
tains the device ID and other informa- 





tion. Each tag costs about $30 to $35. 

In the most basic operational step, an 
RFID transponder simply responds to a 
query from the SR-91 control system. 
The system asks for the transponder’s 
identity, and the transponder replies by 
sending a code programmed in its 
memory. The system then searches its 
database for that identity and grants 
appropriate privileges—for example, 
tollway access to a paid-up toll cus- 
tomer. 

A system can also write to an RFID 
tag’s memory, although SR-91 won’t 
initially use that capability. By modify- 
ing stored values—for example, by deb- 
iting a stored account balance—the sys- 
tem can perform tasks such as 
accepting electronic “tokens” without 
involving the system database. The 
process takes as little as 20 msec. 

To work with moving vehicles, an 
RFID system must be fast. The trans- 
mission rate to and from SR-91 RFID 
transponders is 300 kbps, allowing a 
one-way, 128-bit transmission in less 
than 0.5 msec. System protocols con- 
sume additional time, however, and 
pote read suka are sometimes 





necessary to guarantee correct opera- 
tion. The specification for SR-91 
requires 40 reads while a vehicle is in 
the antenna’s footprint, or field, guar- 
anteeing that the system will work with 
vehicles traveling as fast as 150 mph. 

In a system as complex and dynam- 
ic as a smart highway, RFID must work 
reliably. It can neither allow vehicles to 
go undetected nor incorrectly identify 
vehicles. It must distinguish vehicles 
traveling close to each other and vehi- 
cles that are changing lanes. It must not 
cause significant EMI, but it must toler- 
ate interference. And, finally, it must 
operate at low power levels. (Permissi- 
ble power levels vary, according to 
requirements that regulating bodies of 
different countries set. Europe has 
plans for several smart highways.) 

To achieve good noise immunity at a 
relatively low cost, the RFID tags for use 
on SR-91 use FSK transmission. Phase- 
shift-keying and spread-spectrum tech- 
niques offer better noise immunity, but 
at significantly higher prices. To guar- 
antee data integrity, each transmission 
uses a 16-bit cyclic-redundancy check. 
Unless there is agreement in all steps of 


TH 7/3 GRO Nem (eo): fo me) 3 ‘RFID 


es: ‘piovide customer aa 1 
16 the trash collector uses to bill the cust : ee 
_ Mounted on security badges, RFID Daud eaticonoers access | 
fillin Z 


c, to facilities. On a key fob, a tag can authorize fuel 1 
{ca fleet truck or taxi. Attached to asser 
, _ tories, tags can provide 
i“ ~ umentation and instr 
~ marathon runner, a tag 
_ Low-frequency RFID tags are also ch 
ae require high-speed circuits or batter ies 


ences for seat adjustrient, cla control, and so Sonik. a 
_ ply turning on the ignition would provide the settings the dri- | 


_ ver normally wants. Ford is planning to use RFID in some of its 
- American-made cars, but it's not aes sedapehe or what legs 
- bilities will be available. 
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$2 to $3 in large quantities. 


The future also holds much it in store sick Heke 


_ tags, however. In addition to tags already operating in 
~900-MHz band, future tags will operate at 2 GHz or e\ 

er. In the United States, several companies _ are lo 

~ Acommon use for RFID tags is is in 1 livestock and staal con- : 
trol. A device eal a yas a paeioic needle inserts ¢ a 


FCC for approval of tags that operate at 2 
pets are - under way for 5.8- ‘GHz — 











“No Compromise” Performance 


ADS605 is a new 12-bit sampling A/D that delivers the highest 
dynamic performance at Nyquist rates in its product category at 
the lowest price. It’s a complete device with wideband track/hold, 
12-bit quantizer, timing circuitry, and low drift internal reference 
all in an economical 28-pin DIP. ADS605 is an excellent choice for 
demanding imaging, communications, and test/measurement 
applications—it delivers all the performance you need and more— 
with no compromises! 


Guaranteed to Beat the Competition 


ADS605’s DC and dynamic AC specs are guaranteed to beat the 
competition. Those “other guys” offer comparable price, power, and 
packages, but don't deliver guaranteed Nyquist rate performance— 
ADS605 does. Also, it accepts easy to use single-ended inputs and 
has industry standard TTL inputs—eliminating the additional time, 
parts, and power needed if you use the “other guys” devices with 
differential inputs. Use ADS$605 to beat your competition. 


BURR-BROWN 
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Burr-Brown Corp. ¢ P.O. Box 11400 e Tucson, AZ 85734 


12-Bit, 1OMSPS A/D 
Guarantees Nyquist Performance 
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ADS605 Guaranteed Key Specifications 
(at Nyquist inputs) 
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e Demo board available with part ($350) 
e From $125.00 in 1000s 





Guaranteed Success 


Need performance that guarantees your next design's a ie 
success? ADS605 guarantees it. Need more information? 

Need a detailed data sheet? Need a demo board? Just call 
(800) 548-6132. Or, for fast product information— 

try our FAXL/NE, (800) 548-6133. 


BURR - BROWN® 
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a cycle—a poll by the system, a 
response by the transponder, and an 
acknowledgement by the system—a 
“no-read” indication results. 

Antenna orientation determines 
footprint and thus affects the system’s 
ability to distinguish one vehicle 
among many. Instead of being oriented 
for maximum read range (SO to 100 ft), 
each SR-91 antenna has a footprint that 
covers only a short segment of a high- 
way lane. An antenna on an 18-ft 
gantry typically has a 12- to 15-ft-wide 
footprint to cover a 12-ft lane. If the 
gantry is at a toll station, where cars 
may be in a line, the footprint typical- 
ly is 15 to 20 ft long. On an open stretch 
of highway, the footprint may be as 
long as 25 ft. 

Avoiding simultaneous responses 
from RFID tags on numerous vehicles 
requires some clever techniques. For 
example, after a successful cycle of poll, 
response, and acknowledge, an RFID 
tag turns off for 10 sec. While the tag is 
off the vehicle, it is usually identifying 
travels well out of the antenna’s foot- 
print; during that time, the tag does not 
respond to further polls. 

Synchronizing antennae helps dif- 
ferentiate among cars in adjacent lanes. 
Antennae for different lanes take turns 
polling, and each operates at a slightly 
different frequency, usually 2 to 4 MHz 
away from the frequencies of nearby 
lanes. By observing the time and fre- 
quency of an RFID tag’s response, the 
system can tell in which lane a car is 
traveling. 


DESIGN FEATURE 








Automatic toll collection is a common function on smart highways. As a car 
approaches a toll station, a sensor (1) embedded in the pavement notifies the high- 
way-control system. An RFID tag (2) on or near the car's dashboard stores the 
car's identity and a prepaid toll amount. An antenna (3) sends an RF signal to the 
tag and receives the car’s identity in response. The system may also write data back 
to the tag via the antenna. A roadside receiver (4) collects data, classifies vehicles, 
and transmits information back to a central station. An enforcement camera (5) 
takes a picture if a vehicle doesn’t pay the correct toll. (Graphic courtesy of Texas 


Instruments) 


In tests, the SR-91 system has identi- 
fied two vehicles traveling in separate 
lanes within 1 ft of each other. It can 
also identify two motorcycles traveling 
side by side in one lane, even when they 
are switching lanes. The SR-91 system 
correctly identifies 99.95% of the vehi- 
cles it encounters, according to TIRIS 
general manager Dave Slinger. For the 
few vehicles the system doesn’t identi- 
fy, a video system captures an image of 
the vehicle’s license plate and invokes 
human intervention. 


FOR FREE INFORMATION... 


For free information on RFID products, such as those discussed in this article, circle the 
appropriate numbers on the postage-paid Information Retrieval Service card or use EDN's 
Express Request service. When you contact any of the following manufacturers directly, 


please let them know you read about their products in EDN. 


Balogh 
Ann Arbor, MI — 
(800) 252-7343 
Circle No. 301 


Destron 
Boulder, CO 
(303) 444-5306 
Circle No. 302 


‘Hughes Identification _ 

_peves | 
Tustin, CA’ 

(714) 573-7291 © 

 CircleNo.303 


— Boise, ID- 


Inthe US, 
Sunnyvale, CA 
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Micron Communications 


(208) 368-4000 
Circle No. 304 


_ Philips Semiconductors 
__ Eindhoven, The Netherlands 


| — Circle No. 305 © 


~ (800) 447-1500, ext 2051 
_ Circle No. 306 


Racom Systems Inc 
Englewood, CO 

— (303) 771-2077 
Circle No. 307 
Texas Instruments 
Attleboro, MA | 
(508) 699-3800 
Circle No. 308 


Super Circle Number 
For more information on RFID 
products available from all of 
_ the vendors in this box, _ 
Circle No. 309 





AVI with RFID not only collects tolls 
but also collects different toll amounts, 
according to the type of a vehicle and 
its use. RFID can also help correlate 
trucks’ identities with their weights as 
they pass over weigh-in-motion sys- 
tems embedded in highway pavement. 

In time, smart highways will automat- 
ically direct traffic in response to acci- 
dents, construction, or inclement weath- 
er. The SR-91 project, in fact, includes 
programmable highway signs for that 
purpose. Although SR-91 is limited in 
scope, it establishes the critical link 
between highways and cars that have the 
beginnings of intelligence. EDN 
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Tektronix gives you an entire bench 
of affordable test instruments. 


You know us for our oscilloscopes. (Considering we are the widely | 
accepted market leader, it’s not surprising. Now we’ve expandec 


our vision. And it’s grown to include function generators, 


timers, multimeters, power supplies, and accessories. All bu 


same devotion to accuracy and reliability that you’ve experiencec 


our scopes. It’s all compatible, fully integrated and best of all, simple 


to use. And all made TERK BENCH 
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available to you in a compre- 








hensive, affordable port- 
folio we call TekBench”. 


Come, try one out when 





you next need something for your bench. We believe we’ll be well 


within your scope. For more information or the name of the 
Authorized TekBench~ Distributor nearest you, call 1-800-426-2200. 


When prompted, press 3 and request ext. 335. 


Tektronix 
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Fastest CPLDs 
At 8.5 ns, FLASH370 
is the industry’s 
fastest. And its 
abundant routing 
resources allow full 
device utilization. 





Fastest FPGAs 
pASIC380 FPGAs 
are 50% faster than 
the competition, 
with 100% gate 
utilization and 
100% automatic 
place and route. 
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Stop bouncing around in 
search of programmable 


logic solutions. The 


Cypress Programmable 
Logic Data Book is the 


most comprehensive listing of high- 
performance PLDs and FPGAs you can | 
get. And you can get it free! 
Here is the broadest line of 
PLDs: the fastest and the easiest to 





program—thanks to Warp™ 
VHDL design tools which 
support Cypress’s PLDs and 
FPGAs. Available in packages 
of all types. Which gives you 
a clean shot at your latest design 
challenge. It’s a wealth of information 
you can bank on. 

Call 1-800-858-1810*, Dept. C417 
for your free PLD Data Book! 
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mage compression 
has received a great 
deal of attention 
as a key technology 
for making digital 
video practical. But compres- 
sion is only one part of the 
answer. Putting digital video 
into the consumer’s hands 
also requires a_ delivery 
method that utilizes existing 
wiring and cable. Digital- 
video transmission is one 
unsung technology that’s 
evolving to fill this need. 

Digital video is already demonstrating its acceptabil- 
ity in the marketplace. Broadcasters, cable companies, 
and telephone companies are actively conducting field 
trials in a variety of locations, including northern Vir- 
ginia, the San Francisco Bay area, New York City, and 
Orlando, FL. These trials are using direct digital-trans- 
mission media such as fiber optics and ISDN telephone 
lines. 

In the San Francisco Bay area, for example, television- 
station KRON (Chronicle Broadcasting) is using MPEG-1 
compression hardware and software from FutureTel and 
T1 digital telephone lines to distribute KRON’s BayTV 





. 
Bi i y i L HY 


HE 





cable channel to a number of cities. Digital video travels — 


to local cable-TV headends over the phone lines. The 
cable stations then convert the signal to traditional ana- 
log form for local distribution. 

Although these trials demonstrate the acceptability of 
digital video to consumers, many television-industry 
observers see digital telephony as only one step toward 
widespread digital-video distribution. Few consumers 
have high-bandwidth digital links to their homes, and 
the numbers are not increasing rapidly. Despite the pub- 
licity, ISDN telephony is still many years from wide- 
spread availability. 


-video 


TE |Desicn Feature 





pipeline 


RICHARD A QUINNELL, TECHNICAL EDITOR 


Entertainment providers realize that for digital video 
to become a commercial success, existing analog cable 
networks and broadcast channels must be customized to 
handle high-speed digital signals. As an added bonus, if 
those networks can handle digital data, they can also 
serve as pathways for computer communications, pro- 
viding additional market opportunity. 

Therefore, there is a relatively unheralded push to 
develop technology for packing digital data into existing 
media. The best known effort has been the drive to cre- 
ate a digital HDTV that is bandwidth compatible with 
existing broadcast TV. Other, quieter efforts are also 
underway to use standard telephone and cable-television 
services as the digital channels. 





Broadcasters are testing digital video in a number of field 
trials, such as this one from television-station KRON in 
San Francisco. Early results show that, although com- 
pression artifacts appear in the video, consumers have 
few complaints. 
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These existing channels present a number of barriers to 
digital-information transmission. For one, their bandwidth 
is limited. Twisted-pair telephone wiring has an effective 
bandwidth of approximately 500 kHz over a three-mile dis- 
tance. Broadcast-television channels are constrained to a 6- 
MHz bandwidth. Satellite-transponder channels are typical- 
ly 36 MHz wide. An average cable-TV distribution network 
has a bandwidth of 350 to 700 MHz. 

Other barriers include the channels’ abilities to maintain 
signal integrity to the precision needed. Broadcast signals 
suffer from reflections and multipath distortion. Telephone 
and cable networks generate multiple reflections from 
impedance mismatches that change frequently as receiver 
units connect and disconnect from the network. Satellite 
broadcasts are power-constrained, resulting in low S/N ratios. 


Coding bypasses bandwidth limits 

The major concern, however, is the mismatch between 
digital-video bit rates and channel bandwidth. Nyquist 
showed that the bandwidth of an ideal pulse is the recipro- 
cal of the pulse width. Assuming that data pulses are to be as 
wide as possible, for example, equal to the pulse period, 
channel bandwidth is equal to signal-pulse rate. Thus, a 
straight bipolar digital signal, such as a typical logic signal, 
occupies a bandwidth equal to the data bit rate. A raw full- 
color, digital-video signal needs a minimum of 30 
Mbytes/sec to achieve full resolution—a bandwidth of 240 
MHz. Only the cable system would appear to have sufficient 
capacity to carry digital video. 

The key to using the consumer signal channels, then, is 
compacting digital signals so that they fit within the chan- 
nel’s bandwidth. MPEG compression can lower digital- 
video’s data rate to 1.2 to 1.5 Mbps while maintaining 
acceptable picture quality. This fits within cable- and broad- 
cast-channel bandwidths, but it provides digital video with 
no particular advantage over analog. And, without further 
compaction, the digital bit rate exceeds the typical band- 
width of existing consumer telephone channels. 
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Quadrature amplitude modulation (QAM) uses two carriers 
with a 90° phase shift to encode data without adding signal 
bandwidth. Each carrier is independently modulated. 


Fortunately, Nyquist’s bandwidth calculations only con- 
strain the signal’s pulse width, not its amplitude. If the sig- 
nal pulse employs a multilevel code, its information-carrying 
capacity increases without adding bandwidth. In informa- 
tion theory, Shannon’s Limit states that the information-car- 
rying capacity, C, of a channel with bandwidth, W, signal 
power, S, and random-noise power, N, is 


C=W xlog,(1+{S/N}). 


For a 10-dB S/N ratio channel, therefore, as many as 10 bits 
can be transmitted for each Hz of channel bandwidth. The 
trick is to encode the data within a single pulse. 


Codes utilize information capacity 

The choice of an encoding scheme depends on a number 
of factors. Primary factors are the transmission medium’s 
bandwidth and S/N ratio. The coding scheme’s susceptibili- 


FOR FREE INFORMATION... 


For free information on the digital-transmission techniques discussed in this article, circle the appropriate numbers on the postage-paid 
Information Retrieval Service card or use EDN’s Express Request service. When you contact any of the following manufacturers directly, please 


let them know you read about them in EDN. 


AT&T Paradyne Corp 
Largo, FL 

(813) 530-2000 
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Broadcom Inc 
Los Angeles, CA 
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Scientific-Atlanta Inc 
Norcross, GA 

(404) 903-5000 
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Glenview, IL 
(708) 391-7000 
Circle No. 339 
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your briefcase from 
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PCS devices — the potential for interference among them 
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them. Fortunately, our EMI/RFI filters are superb peace- 
keepers. We offer the widest selection of EMI/RFI filters 
in the industry, in unsurpassed ranges of inductance and 
capacitance values, temperature ratings, frequencies 
and current ratings. Products like our unique high-fre- 


quency L-Chip Inductor, with its precision tolerance of 


+2%, are made possible by our exclusive thin-film 
technology. And our ability to combine high current 
ratings with lower DC resistance means you don’t have 
to compromise one for the other in your designs. So as 
you're designing the newest weapon for the corporate 
wars, let us be a small part in your success and help you 
avoid internal strife. For more information and our EMI 


Filter catalog, call 1-800-831-9172, ext.186. 
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ty to interchannel interference, decoding costs, and ability 
to handle multipath and reflections are also important. To 
date, at least three major schemes have been developed to 
handle digital-video transmission. 

The first and most well-developed scheme is quadrature 
amplitude modulation (QAM). For a number of years, this 
scheme has been used in microwave telecommunications. It 
has also been the modulation method of choice for high- 
speed digital modems over standard twisted-pair telephone 
lines. See Fig 1 for a block diagram of a QAM modulator. 

QAM uses two carrier waves of the same frequency in 
quadrature—that is, with a 90° phase shift between them. 
The modulation scheme takes data in two groups of two, 
three, or four bits to drive two ADCs. The two ADCs ampli- 


tude-modulate the two carrier waves. The QAM output sig- — 


nal is the sum of the two modulated carriers. 

A plot of the resulting waveform in complex vector coor- 
dinates yields a constellation of points, one for each possible 
data bit pattern. Thus, a QAM signal using two groups of 3 
bits at each modulation step produces a constellation of 64 
points in complex coordinates (Fig 2). The signal carries six 
data bits for each Hz of bandwidth. 

A competing technology to QAM is the vestigial-sideband 
(VSB) modulation scheme, which Zenith proposed for spec- 
trum-compatible HDTV. VSB technology uses multilevel 
amplitude modulation on a single carrier, then filters the 
signal to remove most of the lower modulation sideband. 
VSB provides only a one-dimensional vector pattern—versus 
QAM’s two-dimensional approach. However, because VSB 
uses only a single modulation sideband, its spectral efficien- 
cy is equivalent to that of QAM. 

AT&T Paradyne developed a third modulation scheme, 
carrierless amplitude-phase (CAP) modulation (Ref 2). CAP 
is a variation of QAM that uses direct digital-signal genera- 
tion rather than modulating a carrier wave (hence, carrier- 
less in the name). CAP modulation separates data into two 
groups, using one group to specify the imaginary component 
of the signal vector. The other group specifies the real com- 
ponent. The vector, which changes at the data symbol rate, 
passes through a pair of digital bandpass filters with the same 
amplitude responses—but phase responses that differ by 90°. 
The final output signal is the sum of the two digital-filter-out- 
put signals passed through an A/D converter. 


QAM is established technology 

In the race to deliver these technologies to the consumer’s 
set-top decoder box, QAM has a decided advantage. The 
technology is well-established, having been used for years in 
microwave links and high-speed modems. Further, there are 
now monolithic ICs available that implement a QAM 
decoder for video signals. 

One such chip set comes from the joint efforts of Broad- 
com Corp and Scientific Atlanta. The QAMLink chip set 
includes a QAM demodulator IC, an adaptive equalizer, and 
a synchronization IC that provides digital loop filters and 
phase detectors for the digital phase-locked signal recovery 
loops. The chip set is capable of handling 64- or 256-symbol 
QAM, corresponding to 6 or 8 bits per Hz of channel band- 
width. 
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By interpreting the two quadrature carriers as the real and 
imaginary components of a complex vector, a QAM decoder 
maps the incoming signal into a constellation of points. Each 
point corresponds to several data bits. 


Such bit densities allow a 6-MHz video channel (5 MHz 
after filter rolloff) on cable systems to carry 30 to 40 Mbps of 
digital data—enough for 20 MPEG-1 or 10 MPEG-2 video 
data streams. Thus, a typical 350-MHz cable system band- 
width could handle as many as 500 MPEG-2 video channels 
using the QAMLink chip set. Even a 350-kHz telephone 
channel could carry a single MPEG-1 channel. 

The impact of such information capacity on the home 
goes beyond the frightening ability to have all episodes of 
“T Love Lucy” running simultaneously. The information 
received at the set-top box is all digital and need not repre- 
sent video. Thus, the advent of high-speed video transmis- 
sion opens a doorway for digital services of all forms to reach 
the consumer through the TV lead-in. EDN 
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With a portable, handheld 
unit the size of a Walkman, 
you can now access and 
store the equivalent of 100 
floppies’ worth of data ona 
single disk. You can also 
listen to music and update 






complex software files 


on the fly. 









You're scheduled to present your latest IC design to the rest of the team 
_ this afternoon. Using electronic-design-automation software and Sony 


V/ 


S 
MD Data portable data-storage and -retrieval system, you put the fin- 


. ishing touches on the project and save the files on a 2.5-in. MiniDisc. At 


the presentation, you pop the disk into a portable MDH-10 disk drive 
attached to your laptop and pull off the design presentation without a 
hitch. After dinner, you grab the MDH-10, throw on a pair of head- 
phones, and update your work while listening to your favorite concert 
bootleg or Beethoven symphony. 
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REWRITABLE DATA-STORAGE 


With the MD Data system, which Sony introduced to 
OEMs in March, and the MDH-10, the first battery-operated, 
portable MD Data drive, 140-Mbyte, rewritable data storage 
and retrieval is easy and efficient. MD Data is a low-power, 
compact system based on Sony’s MiniDisc digital-audio 
technology. With a 2.5-in. MiniDisc and a $699.95 MD Data 
system, you can record and rerecord disks more than 1 mil- 
lion times without loss of data integrity. 

The MDH-10, which will make its retail debut in early 
1995, is portable and compact; at 1.23.3X4.9 in., it’s a bit 
smaller than a Walkman portable stereo. It suits a variety of 
business and consumer applications from notebook and lap- 
top PCs to multimedia presentations. 

Takashi Sugiyama, director of multimedia peripherals 
marketing for Sony Electronics, says that MD Data’s porta- 
bility and capacity improve the way users store information 
on the go. “MD Data is the first portable, high-capacity 
rewritable storage; it has the potential to be the floppy disk 
of the multimedia age,” he says. 


On-the-road convenience 

What is revolutionary about MD Data is not its technolo- 
gy but its convenience and interoperability: The system’s 
capacity is comparable to the amount of data you could store 
on 100 floppy disks. In addition, because the MD-10 is 
portable, mobile users simply 
plug it into their laptop and 
notebook PCs to create pre- 
sentations, update client files, 
or play back multimedia 
applications anywhere. And, 
with lithium-ion batteries, 
you can run the unit for two 
hours before recharging. 

“MD Data’s portability and 
cross-development with audio 
means compatibility with 
additional application areas, 
such as in multimedia, where 
PC and audio integration are 
becoming the norm,” says 
Sugiyama. 

MD Data uses data com- 
pression to accommodate 74 
minutes of playback, the 
length of a standard CD, onto 
its 2.5-in. disk format (see 
box, “1970s technology posi- 
tions MiniDisc for 21st-centu- %& . 
ry applications”). Media for- listen to music. 
mats include rewritable magneto-optical for personal 
data-storage applications, read-only for electronic publishing 
(CD-ROM) and prerecorded-software applications, and 
hybrid (partially rewritable) for interactive applications 
(read-only parts prevent accidental erasure). 

MD Data uses magneto-optical-disk technology to rewrite 
disks in a single pass, saving power. MD Data’s recording 
density and linear velocity are comparable to standard CD 
technology. In addition, you can assign and reformat 
addresses after rerecording a disk. 
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MDH-10 is a portable data-storage and -retrieval unit that's 
a bit smaller than an average Walkman stereo. It features 
disk rewritability and, with a pair of headphones, lets you 


BME | Desicn Feature 


For portable applications, MD Data’s hardware and disks 
are shock-proof. MDH-10 has a SCSI-2 interface to accom- 
modate standard laptop, notebook, and subnotebook com- 
puters. MD Data’s drive has a 150-kbps data rate and 300- 
msec average access time, significantly slower than the 15 
msec of magnetic disk drives. 

You power the system with a rechargeable lithium-ion bat- 
tery pack, an ac power adapter, or three AA alkalines. MDH- 
10 comes with installation software for DOS/Windows and 
Macintosh systems; for $699.95, you also get a pair of head- 
phones to use MD Data as a music MiniDisc player. MD-140 
rewritable media costs $29.95. 

Several software companies plan to work with Sony to 
develop products for MD Data. George Siegle, marketing 
manager for Deneba Software in Miami, says that Deneba’s 
Canvas software for Macintosh and Windows systems teams 
nicely with the MD Data technology. Engineers use Canvas 
software for high-tech precision drawing, bit-map editing 
applications with detailed color graphics, and graphic design. 

“A lot of our files are extremely large and sophisticated, 
and we’re excited about MD Data because users can popin 
disks and easily transport their files,” says Siegle. “Storing 
and retrieving large data files on floppies just isn’t practical. 
Canvas users benefit from MD Data’s large storage capacity. 
It’s a convenient and fairly economical way to save and trans- 
port enormous amounts of 
information.” Siegle also 
thinks that demand for MD 
Data in the business com- 
munity will spread rapidly, 
based on the system’s con- 
venience. 

MD Data also works well 
with WordPerfect’s Envoy 
electronic-document-man- 
agement system. MD Data 
and MDH-10 offer more stor- 
age capacity for Envoy, as well 
as a range of WordPerfect- 
related applications. With MD 
Data, users can store thou- 
sands of large, complex docu- 
ments on one disk. 

Graphic designers who 
work with Adobe Systems’ 
Illustrator, Premier, and Pho- 
toshop software can also ben- 
efit from using MD Data. 
Such users typically experi- 
ence frustration with files too 
large to save and transport via floppy disk. MD Data’s capac- 
ity and portability offer artists and designers a compact data- 
storage alternative. 

Sony has tentative plans with Microsoft to develop MD 
Data file systems for MS Word and Windows NT and Win- 
dows 95 operating systems. At IBM, designers are modifying 
MD Data’s internal drive for ThinkPad mobile computers, 
accommodating multimedia peripherals, such as CD-ROMs 
and hard disks. 

Additional uses for MD Data include photocopiers, fax 
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served. Tektronix is a registered trademark and FlexLead and SureFoot are trademarks of Tektronix, Inc. 






The PPMS family of articulated arms, probing station and probing system assists 
you in mechanically positioning Tektronix probes on fine-pitch devices. 


Probing today’s fine-pitch compo- 
nents by hand requires incredible 
talents. No problem if you’ve 
spent years in medical school. 

@ For the 


rest of us, 





TTA A ALARA A 


SureFoot 
adapter 
shown 
actual size. 


Tektronix 


has an array 


of probes 
and other 
Smaller than a grain of 
rice, our SureFoot™ adapter 
tools that (shown attached to the tip 
of the P6563A and P6245 
Simultaneously connect to all pins of POFP take the probes) lets you safely 
devices as fine as 0.5mm with FlexLead™ probe devices with pins of 
adapters, available for most QFP packages. Stress out 0.5mm centers or greater. 


of this essential task. Hi Now 


the prototype you’ve spent 





months on won’t be 
destroyed by a 
misplaced 


probe. And 


Tektronix has all the tools you need for digital design, 
from logic analyzers to the most sophisticated digitizing 
oscilloscopes available. 


devices as fine 
as 0.5mm can be 
tested with ease. M Call Tektronix today at 
1-800-426-2200 ext. 333 for all the details. 


And leave the risky work to brain surgeons. 


Tektronix 
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DESIGN FEATURE 


REWRITABLE DATA-STORAGE 


machines, printers, personal digital assistants, and interac- 
tive and imaging applications. 

The benefits of disk rewritability and portability are begin- 
ning to catch on with consumers. Since the debut of Mini- 
Disc technology a couple of years ago, Sony has sold more 
than 400,000 MiniDisc players worldwide. If MiniDisc-player 
cloning by Aiwa, Sanyo, and Sharp parallels MDH-10’s spread 
in business applications, Sony can look to portable data-stor- 
age and -retrieval as a market that’s rife with potential. Mini- 
Disc’s rewritability and size will remain among its biggest sell- 
ing points for high- and low-tech consumers alike. EDN 


You can reach Senior Associate Editor Jim 
Leonard at (617) 558-4324, fax (617) 558- 
4470, or via Internet on MCI mail at ednprime. 
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1970S TECHNOLOGY POSITIONS MINIDISC FOR 2171ST-CENTURY APPLICATIONS 


When a dace: its 1 music Mint 
Disc to the consumer market a couple of 
years ago, audiophile were less than 
awed by Sony’s technological “break- 
through.” Partly to blame was Sony’s 
touting of 20-year-old technology as 
MiniDisc’s claim tofame. — 


MiniDisc’s development stretches 
back into’ the late 1970s, when Sony. 


R&D beg: E oping an optical-disk 


hie! bane 


incltey and recordable for hi 
and computer data- ‘storage. and 
“retrieval wie eee CSC 


technology. Magnetic-field-modulation 


overwriting uses a laser on one side of 


the disk to apply heat to a specific loca- 
tion and “loosen” old data on the oppo- 
site side. A new magnetic field then 
maps to that assigned location. Because 
a magnetic recording head and laser 
work simultaneously on opposite sides 


of MiniDisc, the disk's shutter opens on 


both sides. 
MiniDisc’s shone pract om state 


design suits it for portable handheld - 


applications. A MiniDisc player uses 
semiconductor memory as a shock 
buffer. Its 1-Mbit memory holds an 
amount of data equivalent to 3 sec of 
playing time before sending the data for 
D/A conversion. If the pickup loses its 
position, or if an interruption in data flow 
occurs, semiconductor memory flows 
data back at a 0.3-Mbps rate. Once the 
laser resumes its original position, it reads 
data from the disk at 1.4 Mbps, replen- 
ishing the memory in less than 1 sec. 

To fit MiniDisc’s digital data into its 
compact size, designers turned to a 
data-compression technique Sees 
adaptive transform acoustic cod 
(ATRAC). ATRAC enables MiniDisc to 
read data at 1.4 Mbps; because playback 
takes only 0.3 Mbps, MiniDiscs deliver 
digital sound reproduction using one- 
fifth the amount of data vey 
required. | 

ATRAC is s essential to MiniDisc sound 


integrity. Music that records digitally 


noise resulting from MiniDiee s size. 
ATRAC Ce adapts audio 
nals to a hu ‘5. 


level may be lnacdiie at the ks 
power level, but at a different frequency. 
piel see | 


4 O - 
with rapidly changing or cud music 
passages. 

_MiniDisc’s - 
verts 8-bi 


. ona MiniDisc differs slightly from read- eel | Al ‘TRA 


only music on a CD. This difference is it 
due to increased levels of quantization 
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FFF wantina 
4 lab power 


Supply. 


fall 
for next day delivery 







of any of our 
Outstanding selection 
of bench supplies. 


LAMBDA) 


Flecironics Inc. 











Lambda’s LL Series 


Single output, 
zero-up, 
stand-alone 
and IEEE-488 
programmable 
power supplies. 





Lambda’s LL Series Lab Line offers the 
broadest range of single output, Zero-up, 
stand-alone and IEEE-488 program- 
mable power supplies available today. 
They provide the ideal solution for a wide 
range of laboratory systems and 
industrial ATE applications. From simple 
voltage and current control to complex 
IEEE-488 programmable test 
requirements. 

The LL Series Lab Line provides the 
flexibility required for today’s ATE and 
system needs. The digitally controlled 
front panel is easy to use, and provides 
precise control of the power supply. The 
standby mode can be used to toggle 
between zero volts and the last 
programmed value, thereby increasing 
test throughput. 

The LL Series Lab Line is complete 
with 59 models up to 300V, up to 100A, 
up to 800W. All models are backed by 
Lambda’s 3 Year Guarantee and are 
available for immediate delivery from 
stock. 








Complete Selection Lambda’s LL Series Lab Line has 59 standard models up to 
SOOW, up to 300V, up to 100A. 





User Selectable Easily adaptable for operation anywhere in the world. 
110/220VAC 
Input Range 





Microprocessor- Allows for precise control of voltage and current. 
Controlled 
Input Keypad 





Standby Operation The standby operation function allows the user to toggle 
between zero and the last programmed value thereby 
increasing test throughput. 





User-Adjustable Provides for precise adjustment in critical test applications. 
Overvoltage and 
Overcurrent Controls 





Digital Front Panel Simultaneously displays both voltage and current. 
Voltage and 
Current Meters 





Remote Functions Remote on/off (TTL level), remote sense and remote 
programming make Lambda’s LL Series Lab Line fully 
functional for all lab and test needs. 





Benchtop or 19” Lambda’s line of accessories for benchtop or rack mounting 
Rack Mountable provides complete flexibility for any application. In addition, 
rack mounting simplifies multiple output configurations. 





AC Input Line Cord An AC input line cord is provided with all models to simplify 
installation and hook-up. 








IEEE-488 Lambda stocks 20 different IEEE-488 programmable models 
Programmable — ideal for any IEEE-488 based application. 
3 Year Guarantee All models are backed by Lambda’s 3 Year Guarantee which 


includes labor as well as parts. 








MAX CURRENT (AMPS) UNIT PRICE 


AT AMBIENT TEMPERATURE OF PER DELIVERED QUANTITY 
ourpur__—s4occ, S'S OP TCC EL 
0-8V 3.50 2.90 Pv se) - $ 684 $ 622 $ 611 LLS-3008 

5.00 4.30 3.20 — 749 679 657 LLS-4008 

10.00 7.90 6.30 = 849 769 748 LLS-5008 

20.00 20.00 16.50 13.50 1030 933 905 LLS-6008 

35.00 35.00 30.00 25.00 1211 1098 1060 LLS-7008 

50.00 47.00 41.00 33.70 1373 1245 1202 LLS-8008 

100.00 90.00 78.00 57.00 1723 1562 TOTS LLS-9008 

0-18V 1.60 1.30 0.80 — 684 622 611 LLS-3018 
2.40 2.10 1.50 - 749 679 657 LLS-4018 

4.50 3.50 2.80 = 849 769 748 LLS-5018 

9.00 9.00 8.20 6.60 1030 933 905 LLS-6018 

16.00 16.00 13.50 11.00 1211 1098 1060 LLS-7018 

24.00 22.20 20.50 18.00 1373 1245 1202 LLS-8018 

45.00 40.00 33.00 25.00 1723 1562 1517 LLS-9018 

0-40V 0.70 0.60 0.35 - 684 622 611 LLS-3040 
1.00 1.00 0.85 - 749 679 657 LLS-4040 

2.00 1.60 1.30 — 849 769 748 LLS-5040 

4.00 4.00 3.80 3.10 1030 933 905 LLS-6040 

7.00 7.00 6.00 5.00 1211 1098 1060 LLS-7040 

10.00 9.80 9.20 8.00 1373 1245 1202 LLS-8040 

20.00 18.00 15.00 11.00 1723 1562 1517 LLS-9040 

0-60V 0.50 0.42 0.25 — 684 622 611 LLS-3060 
0.70 0.70 0.60 — 749 679 657 LLS-4060 

1.40 1.10 0.90 7 849 769 748 LLS-5060 

2.80 2.80 2.60 2.10 1030 933 905 LLS-6060 

4.80 4.80 4.10 3.40 1211 1098 1060 LLS-7060 

7.00 6.60 6.10 5.30 1373 1245 1202 LLS-8060 

14.00 12.00 10.00 8.00 1723 1562 1517 LLS-9060 

0-120V 0.25 0.21 0.13 — 684 622 611 LLS-3120 
0.36 0.36 0.30 — 749 679 657 LLS-4120 

0.70 0.55 0.45 — 849 769 748 LLS-5120 

1.40 1.40 1.30 1.00 1030 933 905 LLS-6120 

2.40 2.40 2.10 1.70 1211 1098 1060 LLS-7120 

3.50 3.40 3.20 2.70 1373 1245 1202 LLS-8120 

7.00 6.00 5.00 4.00 1723 1562 toil LLS-9120 

0-300V 0.14 0.12 0.11 — 862 780 754 LLS-4300 
0.28 0.22 0.18 - 974 881 856 LLS-5300 

0.56 0.56 0.52 0.40 1277 1154 1087 LLS-6300 

2.80 2.40 2.00 1.60 2239 2025 1966 LLS-9300 


Note: Maximum output current applies over the entire output voltage range. 





LLS-GPIB Series| 


MAX CURRENT (AMPS) UNIT PRICE 
AT AMBIENT TEMPERATURE OF PER DELIVERED QUANTITY 

OUTPUT 40°C 50°C 60°C 1 10 25 MODEL 
0-8V 3.50 2.90 lato $2495 $2269 $2155 LLS-3008-GPIB 
20.00 20.00 16.50 2716 2471 2347 LLS-6008-GPIB 
50.00 47.00 41.00 3159 2874 2731 LLS-8008-GPIB 
100.00 90.00 78.00 3547 3227 3065 LLS-9008-GPIB 
0-18V 1.60 1.30 0.80 2495 2269 2155 LLS-3018-GPIB 
9.00 9.00 8.20 2716 2471 2347 LLS-6018-GPIB 
24.00 22.20 20.50 3159 2874 2731 LLS-8018-GPIB 
45.00 40.00 33.00 3547 3227 3065 LLS-9018-GPIB 
0-40V 0.70 0.60 0.35 2495 2269 2155 LLS-3040-GPIB 
4.00 4.00 3.80 2716 2471 2347 LLS-6040-GPIB 
10.00 9.80 9.20 3159 2874 2731 LLS-8040-GPIB 
20.00 18.00 15.00 3547 3227 3065 LLS-9040-GPIB 
0-60V 0.50 0.42 U.25 2495 2269 2155 LLS-3060-GPIB 
1.40 2.80 2.60 2716 2471 2347 LLS-6060-GPIB 
7.00 6.60 6.10 3159 2874 2731 LLS-8060-GPIB 
14.00 12.00 10.00 3547 3227 3065 LLS-9060-GPIB 
0-120V 0.25 0.21 0.13 2495 2269 2100 LLS-3120-GPIB 
1.40 1.40 1.30 2716 2471 2347 LLS-6120-GPIB 
3.50 3.40 3.20 3159 2874 2731 LLS-8120-GPIB 
7.00 6.00 5.00 3547 3227 3065 LLS-9120-GPIB 


Note: Maximum output current applies over the entire output voltage range. 





Accessories 
KIT# COLOR PRICE MODEL 
Rack Mount Kits for LRA-17 Rack Adapter KT-53 ~ $65.00 —LLS-3000-GPIB, 6000-GPIB 
KT-54 - 85.00 LLS-8000-GPIB, 9000-GPIB 


Rack Mount Kits for LRA-20 Rack Adapter KT-44 Off-white 40.00 LLS-3000, 4000, 5000, 6000, 7000 
KT-45 Brown 40.00 LLS-3000, 4000, 5000, 6000, 7000 
KT-51 Off-white 65.00 —LLS-8000, 9000 
KT-45 Brown 65.00 ~~ LLS-8000, 9000 


Benchtop Front Panel Jack Kits* KT-46 65.00 LLS-3000 

KT-47 - 65.00  LLS-4000 

KT-48 - 65.00 LLS-5000 

KT-49 ~ 65.00  LLS-6000 

KT-50 = 65.00 ~~ LLS-7000 

DIMENSIONS 

(INCHES) PRICE MODEL 
Rack Adapters 5.19 x 19.0 x 21.0 $325.00 LRA-17 
5.19 x 19.0 x 16.5 286.00 LRA-20 
FOR USE WITH RACK ADAPTERS PANEL WIDTH PRICE MODEL 
Blank Front Panels LRA-17, 20 V4 Rack $46.00 LBP-12 
LRA-17, 20 VY Rack 84.00 LBP-14 


*When using the bench mount accessory, the outputs are taken from banana jacks located at the front 
of the power supply for the LLS-3000 through LLS-7000 Series. 





GANS se ceicuecc she ceneaceenveiienel 85 to 132VAC or 170 to 265VAC, 
user selectable 47-440 Hz. 


Input Power 


Efficiency Current Power 
Model (Min. @ Max. Pou) (RMS Max.) (Max.) 
LLS-3000 45% 1.2A 62W 
LLS-4008, 4018 50% 1.5A 87W 
LLS-4040, 4060, 

4120, 4300 55% 1.5A 87W 
LLS-5008, 5018 60% 2.7A 135W 
LLS-5040, 5060, 

5120, 5300 65% 2.7A 135W 
LLS-6008, 6018, 

6040, 6060, 

6120, 6300 65% 4.2A 245W 
LLS-7040, 7060, 

7120 195% 7.5A 450W 
LLS-8008, 8018 68% 10.0A 620W 
LLS-8040, 8060, 

8120 73% 10.0A 620W 
LLS-9008 72.5% 17.5A 1100W 
LLS-9018, 9040 75% 17.5A 1100W 
LLS-9060, 9120, 

9300 77.5% 17.5A 1100W 

DC Output 


Voltage range shown in table. 


Regulated Voltage (Constant) 
line regulation ............ 0.05% for line variations from 
85 to 132VAC or 170 to 265VAC, 
0.01% + imV for LLS-3000. 


load regulation ........... 0.05% for load variations from 0 to full 
load. 0.01% + 1mV on LLS-3000 Series. 

remote programming 

resistance.............00 Customer adjustable from 200Q/Volt to 
100092/Volt, 200Q/Volt on LLS-3008, 
LLS-3060, 400/Volt on LLS-3120, 
100092/Volt on LLS-4300, LLS-5300, 
LLS-6300 and LLS-9300. 

remote programming 

VOItAGE........ceeeeeeeseseeees Volt per volt or 0-5V signal using an 
isolated voltage source for zero to full 
voltage out, customer selectable. 

ripple and noise 

(20MHz Bandwidth)....5mV RMS, 35mV pk-pk on 8V and 18V 
models. 10mV RMS, 75mV pk-pk on 
40V and 60V models. 20mV RMS, 
150mV pk-pk on 120V models and 
LLS-6300, LLS-9300. 1mV RMS, 5mV 
pk-pk on all LLS-3000 models, 35mV 
RMS, 300mV pk-pk on LLS-4300 and 


LLS-5300. 

temperature 

coefficient...........00...0.. 0.03%/ °C. 0.01%/°C on LLS-3000 
Series 


Thermal Protection 
Internal temperature sensing circuit protects unit from 
excessive ambient temperature on the LLS-3000, 4000, 5000 
and 7000 Series. The LLS-6000, 8000 and 9000 Series are 
protected from inadequate air velocity by an internal air flow 
sensing circuit. A front panel LED indicator will light upon 
shutdown. AC power must be recycled. 


Overcurrent Protection 
Adjustable, automatic self-resetting electronic current limiting 
is included. 


Overvoitage Protection 
Adjustable overvoltage protection removes the inverter drive in 
the event of an OV condition. AC power must be recycled in 
order to restore operation. 


Constant Current 
(Current regulated line and load) Automatic Crossover. 


current rangé.............. 5% to full load current. 1% on all 
LLS-3000 models 
line regulation ............ 0.3% of lo (max) for line variations from 


85 to 132VAC or 170 to 265VAC, 
2.5mA or 1% (whichever is greater) on 
LLS-3000. 2.5mA or 0.3% (whichever is 
greater) on LLS-4000 models 2.5mA on 
LLS-5300. 


load regulation ........... 0.3% of lo (max) for load variations from 
short circuit to rated DC voltage 2.5mA 
or 1% (whichever is greater) on 
LLS-3000 models. 2.5mA or 0.3% 
(whichever is greater) on LLS-4000 
models 2.5mA on LLS-5300. 


remote programming 
CUT OR scvvictactteccsceeese 0-5V isolated signal for zero to lo (max). 


current ripple .............. 1.0% lo (max) RMS. 


In-Rush Current Limiting 
Limits in-rush current at turn-on to 20A when connected for 
110VAC input and 40A when connected for 220VAC input. 
90A on LLS-3000 Series, 30A on LLS-7000. 


Remote Sensing 
Provision is made for remote sensing to eliminate effect of 
power output lead resistance on DC regulation. 


Remote On/Off 
A TTL compatible isolated source or contact closure low 
voltage or short enables the unit. A TTL compatible high 
voltage or open circuit turns the unit off. 


Operating Temperature Range 
Continuous duty from 0°C to +71°C with appropriate derating from 
+40°C to +71°C (0-60°C for LLS-3000, 4000, 5000 Series). 


Storage Temperature Range 
—55°C to +85°C. 


Cooling 
The LLS-3000, 4000 and 5000 Series are convection cooled. 
The LLS-6000, 7000, 8000 and 9000 Series are fan cooled. 
Leave adequate clearance at all air intakes and exhausts. 


DC Output Controls 
Output voltage and output current adjust is via a front panel 
key pad. 


AC Power Control 
On-off switch on front panel of all units. 


Input and Output Connections 
Input is via an IEC power line connector. DC output is via 
heavy duty, PC board mounted barrier strips (threaded bus 
bars on LLS-8000, 8018, 9008 and 9018 units). 


Meters 
Digital 3.5 digit voltage meter and 3 digit current meter on front 
panel. 3 digit voltage meter and 2 digit current meter on 
LLS-4300 and LLS-5300. 


LED Status Indicator 
CV/CC indicator, overvoltage/overtemperature indicator and 
standby LED indicators on front panel. 


Physical Data 


Weight 

Package Lbs. Lbs. Dimensions 
Model Net Ship (inches) 
LLS-3000 7.00 8.00 4.28 x 3.81 x 10.00 
LLS-4000 5.00 6.00 4.28 x 3.81 x 11.00 
LLS-5000 7.00 8.00 4.28 x 3.81 x 12.00 
LLS-6000 7.25 8.00 4.28 x 3.81 x 13.00 
LLS-7000 8.56 9.31 4.28 x 3.81 x 15.00 
LLS-8000 12.20 16.70 4.28 x 8.00 x 10.50 
LLS-9000 14.50 19.00 4.28 x 8.00 x 12.88 


Guaranteed For 3 Years 
Three year guarantee includes labor as well as parts. 
Guarantee applies to operation at full published 
specifications at the end of three years. 








NNO asccat cen acteteeedatentoeceen: 85 to 132VAC or 170 to 265VAC, 
user selectable 47-440 Hz. 


Input Power 


Efficiency Current. Power 
Model (Min. @ Max. Pou) (RMS Max.) (Max.) 
LLS-3000-GPIB 36% 1.6A 78W 
LLS-6000-GPIB 65% 4.0A 245W 
LLS-8008-GPIB, 
8018-GPIB 68% 10.0A 620W 
LLS-8040-GPIB, 
8060-GPIB, 
8120-GPIB 73% 10.0A 620W 
LLS-9008-GPIB 72.5% 17.5A 1100W 
LLS-9018-GPIB, 
9040-GPIB 75% 17.5A 1100W 
LLS-9060-GPIB, 
9120-GPIB 77.5% 17.5A 1100W 
DC Output 


Voltage range shown in table. 


Regulated Voltage (Constant) 
line regulation ............ 0.05% for line variations from 
85 to 132VAC or 170 to 265VAC. 
0.01% + 1mV for LLS-3000-GPIB 
models. 


load regulation ........... 0.05% for load variations from 0 to full 
load. 0.01% + 1mV on LLS-3000-GPIB 
Series. 


remote programming 

VONAGE sacicesicciecticcrccrss Volt per volt or 0-5V signal using an 
isolated voltage source for zero to full 
voltage out, customer selectable. 


ripple and noise.......... 5mV RMS, 35mV pk-pk on 8V and 18V 
models. 10mV RMS, 75mV pk-pk on 
40V and 60V models. 20mV RMS, 
150mV pk-pk on 120V models. 

temperature 

coefficient...............0. 0.04%/ °C. 


Constant Current 
(Current regulated line and load) Automatic Crossover 


Current rangé.............. 5% to full load current. 1% on 
LLS-3000-GPIB. 
line regulation ............ 0.3% of lo (max) for line variations from 


85 to 132VAC or 170 to 265VAC, 2.5mA 
or 1% (whichever is greater) on 
LLS-3000-GPIB. 


load regulation ........... 0.3% of lo (max) for load variations from 
short circuit to rated DC voltage 2.5mA 
or 1% (whichever is greater) on 
LLS-3000-GPIB. 


remote programming 
CUITOIN sccduscsicvnscanssardens 0-5V isolated signal for zero to lo (max). 


current ripple .............. 1% lo (max) RMS. 


Thermal Protection 
Internal temperature sensing circuit protects the unit from 
excessive ambient temperature on the LLS-3000-GPIB. The 
LLS-6000-GPIB, 8000-GPIB and 9000-GPIB are protected 
from inadequate air velocity by an internal air flow sensing 
circuit. A front panel LED will light upon shutdown. AC power 
must be recycled. 


Overvoltage Protection 
Adjustable overvoltage protection removes the inverter drive in 
the event of an OV condition. AC power must be recycled in 
order to restore operation. 

IEEE-Based DC Out of Tolerance 
The host controller will be notified in the event that the DC 
exceeds user-defined windows around voltage and current 
programmed values. 


Overcurrent Protection 
Adjustable, automatic electronic current limiting is included. 


IEEE-Based DC Fault Monitoring 
The system response to detected faults is as follows: 
Fault Response 
DC out of user set tolerance SRQ interrupt activated 
Overvoltage value exceeded Reset initiated and SRQ 
interrupt activated 
Reset initiated and SRQ 
interrupt activated 


Current limit exceeded 


IEEE Programming 
(as a percentage of full scale values) 


Voltage Current | | 


Resolution 0.025% 1.0% 
Accuracy 0.10% 2.0% 


Programming Range 0.00%-99.99%  1.0%-99% 
IEEE Metering 
Voltage metering accuracy is +0.7% of full scale. Current 


metering accuracy is +1.7% of full scale +20mA. 


In-Rush Current Limiting 
Limits in-rush current at turn-on to 20A when conndelad for 
110VAC input and 40A when connected for 220VAC input. 
90A on LLS-3000-GPIB. 


Remote Sensing 
Provision is made for remote sensing to eliminate effect of 
power output lead resistance on DC regulation. 


' Remote On/Off 


A TTL compatible isolated source or contact closure low — 
voltage or short enables the unit. A TTL compatible ue 
voltage or open circuit turns the unit off. 


Operating Temperature Range 
Continuous duty from 0°C to +60°C with appropriate derating 
(see tables). 


Storage Temperature Range 
—55°C to +85°C. 


Cooling = 
The LLS-3000-GPIB is convection cooled. The LLS-6000- 
GPIB, LLS-8000-GPIB and LLS-9000-GPIB are fan cooled. 
Leave adequate clearance of all air intakes and exhausts. 


DC Output Controls in Manual Mode 
Output voltage and output current adjust is via a front panel 
keypad when the front panel auto/manual mode button is in 
the manual position. 


AC Power Control 
On-off switch on front panel of all units. 


Input and Output Connections 
Input is via an IEC power line connector (barrier strip on 
LLS-9000-GPIB). DC output is via heavy duty, PC board 
mounted barrier strips (threaded bus bars on LLS-8000-GPIB, 
LLS-8018-GPIB, LLS-9008-GPIB and LLS-9018-GPIB). IEEE 
bus connection is through standard D connector. 

Front Panel Meters a 
Digital 3.5 digit voltage and 3 digit current meter on front panel. 

LED Status Indicators 
Manual mode indicator, CV/CC indicator, overvoltage/over- 


temperature indicator and standby LED indicators on front 
panel. 


Physical Data 


Weight 
Package Lbs. Lbs. Dimensions 
Model Net Ship (inches) 
LLS-3000-GPIB 11.5 14.0 8.00 x 4.28 x 13.88 
LLS-6000-GPIB 11.9 14.0 8.00 x 4.28 x 13.31 
LLS-8000-GPIB ie 19.0 12.28 x 4.28 x 12.69 
LLS-9000-GPIB 19.3 23.0 12.28 x 4.28 x 12.81 


Guaranteed For 3 Years 
Three year guarantee includes labor as well as parts. 
Guarantee applies to operation at full published specifications 
at the end of three years. 
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Mle he lack of security in cordless 
| telephones (the kind you 
might have in your home— 
fe not mobile cellular phones) is 
legendary. Perhaps you have even 
picked up a neighbor’s conversation 
on your cordless phone and won- 
dered whether your neighbor could 
eavesdrop on you. Imagine what 
would happen if you worked in a 
large organization—a hospital, for 








example—that had decided to use 
cordless phones extensively. The 
idea of using such phones instead of 
the beepers that physicians and 
other hospital personnel use so rou- 
tinely seems attractive. But it quick- 
ly loses its appeal when you realize 
that, with so many cordless phones 
in a small area, others would be all 
too likely to listen in on your con- 
versations. 

That’s where SpectraLink Corp 
comes in. It builds the Pocket Com- 
munications System (PCS) for facili- 
ties whose personnel need to stay in 
touch with one another, even 
though they are constantly on the go 
throughout a limited area. With PCS, 


a facility can enhance its private 
branch exchange (PBX) or Centrex 
system in a way that allows users to 
access all system features from pock- 
et-sized cordless phones powered by 
rechargeable batteries. The technolo- 
gy that makes PCS possible is spread- 
spectrum communication. Thanks 
to spread spectrum, large numbers of 
PCS users can operate their cordless 
phones simultaneously with uncom- 


Not much bigger than beepers that 
offer much more limited capabili- 
ties, the 6-0z battery-powered 
phones used by SpectraLink Corp’s 
PCS provide full access to all features 
of a PBX or Centrex system. 


promised security and without inter- 
fering with one another. 

Spread spectrum is indeed a mar- 
velous technology. Cloaked in secrecy 
for many years because of its origins in 
high-security military systems, it is 
finding new celebrity as the rising star 
of wireless communications. 

SpectraLink’s cordless phones do 
not require FCC licensing for two 
reasons: The transmitters use low 
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power, and the system operates in a 
902- to 928-MHz band. The FCC desig- 
nates this band for unlicensed, low- 
power industrial, scientific, and med- 
ical (ISM) use. Transmissions in the ISM 
bands use spread-spectrum techniques, 
and, as a consequence, multiple signals 
can be present in the same frequency 
band at the same time without interfer- 
ing with each other. Moreover, the sys- 
tem offers greater immunity to noise 
than do cordless phones that 
use narrowband technology. 

Industry observers, even 
in the nontechnical press, 
have widely touted spread 
spectrum’s signal/noise and 
data-security advantages. In 
fact, the enthusiasm of non- 
technical journalists is run- 
ning so high that it may be 
positioning the technique 
for a fall. Those who have 
embraced spread spectrum 
without becoming familiar 
with its exquisite complexity 
and arcane nuances should 
remember the old adage 
about claims that sound “too 
good to be true”: Even if 
much of the hype surround- 
ing spread spectrum isn’t downright 
false, it is misleading. 


Advantages not automatic 

Yes, spread spectrum inherently pro- 
vides high data security. But not all 
implementations take advantage of this 
feature. Yes, spread spectrum can pro- 
vide excellent noise immunity. But 
blindly applying the technology fails to 
guarantee S/N ratios better than those 
of narrowband communication sys- 
tems; incorrectly applied, spread spec- 
trum can even cause inferior noise per- 
formance. 

Compared with narrowband com- 
munications, spread spectrum promis- 
es vastly more efficient spectrum use. 
But phasing spread spectrum into the 
existing cellular network poses gargan- 
tuan problems. The equally unattrac- 
tive alternatives are irreconcilable spec- 
trum-allocation conflicts or the instant 
obsolescence of billions of dollars’ 
worth of equipment in the hands of the 
public and cellular-service providers. 

Spread spectrum is difficult to under- 
stand. That factor is one of the most 
potent militating against the tech- 
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nology’s rapid takeover of wireless 
voice and data communication. Decid- 
ing whether narrowband or spread- 
spectrum communication is best for an 
application requires a host of complex 
trade-offs. These trade-offs involve such 
factors as the nature of the informa- 
tion—for example, is it voice or data? In 
data communication, the delays intro- 
duced by error-correcting protocols are 
usually not serious. However, similar 





This wireless data logger from Fluke 
Corp operates reliably in dangerous and 
noisy industrial environments, thanks 
to a tiny, direct-sequence, spread- 
spectrum modem from Proxim. 


delays become unacceptable in two- 
way voice communication—even when 
the voice is encoded in digital form. 
The nature of the interfering signals 
is another factor that affects spread- 
spectrum’s suitability and determines 
whether an application should use 
direct sequence or frequency hopping 
(spread spectrum’s two main forms). 
Although spread-spectrum communi- 
cations might seem to be immune to 
narrowband interference, such interfer- 
ence can be devastating. A frequency- 
hopping system that hops to a frequen- 
cy occupied by a narrowband signal 
can lose all data until its next hop. But 
if the hops occur often enough and are 
of short-enough duration, the loss of 
information may be acceptable. 
Analyzing an application often 
involves not only solving complicated 
math, but also finding guidance. So- 
called spread-spectrum experts often 


disagree. In some quarters, the deb 
over the superiority of direct sequen 
vs frequency hopping has assumed t 
dimensions of a religious war. Disp 
sionate experts—when you can fil 
them—often refuse to make blank 
recommendations about technic 
choices. Moreover, don’t be surprisec 
some experts won’t even spell out t 
factors you should consider in reachi 
a decision. The most-uttered phrase 
discussions of spread-sps 
trum communications is, 

depends.” 

Spread spectrum owes 
surge in popularity not or 
to its unique attributes | 
also to modern semicondt 
tor technology. Even fi 
years ago, implementing 
spread-spectrum receiver | 
a consumer application v 
not economically feasib 
But higher levels of integ 
tion have driven down t 
size and cost of the hardw. 
to the point where handh« 
spread-spectrum cellu 
phones are both technica 
and economically practic 

Of the two basic spre 
spectrum technologies—frequen 


hopping and direct sequence—f 


quency hopping is the easier to und 
stand. In frequency hopping, the inf 
mation is modulated onto a carr 
derived from a frequency synthesizer 
pseudorandom sequence (PRS) det 
mines the synthesizer’s output f 
quency. 

The carrier is restricted to a finite 
of predetermined frequencies, all 
which must be used for roughly eq 
portions of the time. In the 902- to 9: 
MHz ISM band, a frequency-hoppi 
transmitter must use at least SO f 
quencies. In the higher frequency I: 
bands, a transmitter must use at least 
frequencies. In the lower ISM banc 
transmitter must occupy a single { 
quency for no more than 0.4 secina: 
sec interval. In the higher bands 
transmitter must occupy a single { 
quency for no more than 0.4 secina_ 
sec interval. | 

Nothing in the FCC’s rules dictz 
that a transmitter shall dwell conti) 
ously at a single frequency for as lons 
0.4 sec, however. Indeed, the 0.4 
that a transmitter spends at a frequ 
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cy over the course of 20 or 30 sec usu- 
ally consists of many hops to that fre- 
quency. In any system, the duration of 
all hops is constant. 

The receiver for the frequency-hop- 
ping transmissions must be synchro- 
nized with the transmitter. Like the 
transmitter frequency, the receiver fre- 
quency is under the control of a syn- 
thesizer. The same PRS drives both syn- 
thesizers. 

The PRS is at the heart of the data 
security inherent in frequency hopping. 
Because a sequence can allow multiple 
hops to each frequency, a system that 
uses 50 frequencies can hop many more 
than 50 times during a single repetition 
of a sequence. Because of the length of 
the sequence and the large number of 
possible next frequencies at each hop, 
the number of possible sequences is 
enormous. Thus, it is unlikely that, 
without “inside information,” someone 
could set up a receiver to track a fre- 
quency-hopping transmitter. 

The system’s noise advantages are 
the result of its use of a frequency band 
much wider than that required to trans- 
mit the information. Narrowband noise 
may corrupt the signal for short peri- 
ods, but in voice transmissions, those 
periods tend to be so short that they do 
not affect intelligibility. Similarly, in 
data transmission, although occasional 
packets may be corrupted, error-correc- 
tion schemes generally allow recovery 
of the data without significantly reduc- 
ing the data rate. 

You might think that using a wide 
frequency band wastes spectrum space. 
It doesn’t, however, because several fre- 
quency-hopping systems can occupy 
the same frequency band simultane- 
ously without significantly interfering 
with each other. In this situation, 
although multiple transmitters some- 
times hop to the same frequency at the 
same time and, therefore, briefly inter- 
fere, the interference is slight if the 
number of transmitters is not excessive. 


Simple, elegant, unfathomable 
The direct-sequence approach is at 
once simpler, more elegant, and harder 
to understand than frequency hop- 
ping. Even though the system is simpler 
and more elegant, it isn’t necessarily 
better or worse. Like frequency hop- 
ping, direct sequence uses a PRS. Unlike 
frequency hopping, it does not use fre- 
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quency synthesizers. In contrast with 
frequency hopping, direct-sequence 
combines the (binary) data with a 
pseudorandom binary signal in an 
exclusive-OR gate ahead of the modula- 
tor. The highest frequency present in 
the PRS (the so-called chipping rate) is 
at least as high as the highest frequen- 
cy in the data and is usually consider- 
ably higher. 

The result of combining the data 
with the PRS is that the bandwidth of 
the signal that modulates the carrier is 
much greater than it otherwise would 
be; the modulated carrier covers a much 
greater range of frequencies; and less 
energy is present at any frequency than 
would be present without use of the 
PRS. The total energy contained in the 
modulated carrier is unaffected by com- 
bining the data with the PRS, however. 

To recover the original signal, the 
down-converted receiver output passes 
through a correlator. The same PRS that 
was X-ORed with the original data also 
feeds into this correlator. Other direct- 
sequence signals are uncorrelated with 
this PRS, making it possible to recover 
the original data. Indeed, just as with 
frequency hopping, multiple direct- 
sequence signals can occupy the same 
frequency band simultaneously with- 
out interfering with each other. More- 
over, the system rejects noise because 
the correlator behaves, in a sense, like a 
sharply tuned filter that rejects noise 
uncorrelated with the PRS. Neither nar- 
rowband nor truly random noise corre- 
lates with a PRS. 

Although the use of frequency syn- 
thesizers might make frequency-hop- 
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ping systems more expensive than 
direct-sequence systems, general agree- 
ment on this point is lacking. Further- 
more, frequency-hopping transmitters 
emit signals that, at any instant, cover 
only a narrow frequency range. As a 
result, frequency-hopping systems 
might be able to use lower transmitter 
power to achieve S/N ratios equivalent 
to those of direct-sequence systems. If 
frequency hopping can provide S/N 
ratios equivalent to or i etter than those 
of direct sequence, frequency hopping 
could become the technology of choice 
in battery-powered applications. If you 
try to determine what direction the 
technology actually will take, however, 
the answer you get depends on whom 
you ask. EDN 
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.«s THAT PLUGS RIGHT IN. | 


Now, from the innovator in 
integrated switching regulators, 
comes a new series of high-perfor- 

mance 5V to 3.3V, 3A and 8A single 
in-line products. The new Power 


Trends PT63/65 series lets you 
easily solve the problem of integrat- 





ing 3.3V logic into existing 5V systems, without 
redesigning your power supply. 

And, the PT63/65 family conserves board 
space with a profile as low as .36” x 2.00” x .60” (H). 


POWER TRENDS‘ 


Vertical, horizontal and surface mount versions 
are available. 

The PT63/65 family features operating 
frequencies of 550KHz or more, 85% efficiency, 
over-temperature and short circuit protection. 
The PT63/5 family supports outputs of 2.1, 
1.8, 1.5 and 1.2 volts. 

If you’re ready for a space-saving on- 
board power converter that you can plug 
right in, call Power Trends for a sample today! 


1-800-531-5782. 





1101 North Raddant Road, Batavia, IL 60510 ¢ (708) 406-0900 ¢ Fax (708) 406-0901 
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AMP filtered connectors drop in. 
EMI problems drop out. 





If you're tackling EMI noise problems 
with discrete components on the pcb, 
we've got a much better idea for you. AMP 
filtered connectors provide the EMI 
answer you're looking for - and they do 
it quicker, and easier, at a lower cost. 

These one-piece, fully integrated 
problem-solvers drop right in to stan- 
dard footprints — eliminating the hassle 
and time loss of board redesign when 
you find yourself facing EMI problems 
in a finished design, or in an existing 
product. 

And if you need to control costs, 
just add up the expense of on-board 
filtering -loose components, inventory 
cost, extra assembly steps, and lost 
board real estate - and compare for 
yourself. Filtered versions of our most 


popular connector types do a better job, 
with solid, characterized performance. 
And they can often do it at a lower 

final cost. 

We offer the broadest range of 
filtering technologies available, in the 
world’s best connectors (ours) - from 
sub-Ds to mini-ribbon cable, mini-DINs 
to mod jacks. We also have loose-piece 
and cable styles, and provide custom 
services as well. 

When you're up against EMI 
problems - or better yet, before you 
come up against them-we can provide 
the fast, simple solution, and save you 
money at the same time! Talk with 
your AMP distributor for details, or 
give us a call today. 

AMP is a trademark. 


For more information, call our Product Information Center at 1-800-522-6752 
(fax 717-986-7575). AMP, Harrisburg, PA 17105-3608. In Canada, call 905-470-4425. 
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(GRAPHICS ACCELERATORS 


BRING $+) To PCs 


MANJU NATH, 
Although 3-D-graphics applications have been 
around for some time, they have never been ple- 
beian. If you wanted 3-D graphics, you had to use 
workstations. However, inexpensive 3-D-graphics 
accelerators that render complex 3-D images are 
about to transform 
the desktop PC in- 
to a sophisticated 
workstation. Neil 
Trevitt, vice presi- 
dent of marketing 
for 3Dlabs, defines 
an entry-level work- 
station as one that 
can draw 300,000 
shaded polygons/- 
sec. Devices with 
: this performance 
enable myriad ap- 
plications: virtual reality, animation, medical and 
engineering visualization, CAD, and engineering 
design, to name a few. 

Until recently, you could not use PCs for many of 
these applications. For example, realistic flight- 
simulation software would run only on 
graphics workstations selling for 
more than $50,000. The rea- 
sons involve the system’s per- 
formance requirements. For * 
example, a flight simulator’s head- 
up display places two requirements on \ 
a system: to update the outside view ™ 
from a plane’s cockpit in realtime andto  ~ 
render the scene as realistically as possible. 
Although only high-performance graphics sys- 


Inexpensive 3-D-graphics 
accelerators can now render 
complex 3-D images. This 


low-cost capability will 
transform desktop PCs into | 
sophisticated workstations. 





tems can perform such rendering, now such sys- * 2 
tems can be PC-based—with the addition of graph- © 


ics accelerators from manufacturers such as Cirrus 
Logic, Media Labs, S-MOS Systems, and 3Dlabs. The 
companies claim their products will bring high-per- 
formance, affordable 3-D graphics to PCs. They 
expect such accelerators to be available on 60% of 
all PCs by 1997. 

One product, the 3DMedia SX, a $2000 plug-in 


TECHNICAL 


EDITOR 


graphics-accelerator card from Media Labs Inc of 
Houston, promises flight simulation on a PC. The 
board also suits engineering-visualization and 
-design, CAD, virtual-reality, and animation appli- 
cations. As a rasterizer, the board efficiently renders 
realistic images for animation and simulation appli- 
cations. 

Based on 3Dlabs’ Glint 300SX graphics accelera- 
tor, the card supports most display resolutions, color 
depths, and display types. In addition, the card pro- 
vides high-end graphics features, such as a 24-bit 
depth buffer; a stencil mask; fast-clear planes; and 
32 bits for red, green, blue, and alpha (RGBA) true- 
color output. (Alpha makes the card suitable for 
composite-image applications.) Users can employ 
the board as a system adapter via 
the IEEE-P1275 OpenBoot draft. 

The board contains a 64- 
kbyte ROM with pro- 
cessor-specific 
executable 





















3Dlabs’ 
» Glint 300$X 
reference board 
includes a 4-Mbyte 
frame buffer and a. 
4-Mbyte double-buffered 
local buffer for true-color 
output with z buffering. 


symbolic boot code for each of the oper- 
ating systems that the board supports. 

The device also maintains output-format flexibil- 
ity. For example, the board, including the video 
palette, supports any color depth the Glint chip sup- 
ports. All output resolutions support double buffer- 
ing. The only limitation to image resolution is the 
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4-Mbyte video memory: Because 
1600 1280-pixel resolution requires a 
2-Mbyte memory, double buffering 
requires a 4-Mbyte memory. 

The design includes a studio-quality 
encoder that makes the board suit such 
applications as manipulating and mod- 
ifying digital-image data by adding tex- 
tual information, fog, or special effects 
for nonlinear video editing. More 
important, the encoder allows you to 
store presentations on VHS tape. You 
can also select NTSC, PAL, or S-video 
output in square-pixel, CCIR601, 4X, or 
any custom resolution from a pulldown 
menu. 

Proprietary logic on the system 
board controls data flow and video for- 
mats, allowing interlaced, noninter- 
laced, stereoscopic, field-sequential 
RGB and virtual-reality display. Hard- 
ware, rather than software, supports 
these display types, reducing or elimi- 
nating software overhead. A frequency 
synthesizer for graphics applications 
supports any output frequency or reso- 
lution. A proprietary gate array offers 
line-lock capability for some operating 
systems. Line-lock lets you open a 3-D 
graphics window with independent 
color depth in the VGA display. A fast- 
clear feature enhances animation. 

An analog VGA pass-through on the 
Media Labs board eliminates the pixel- 
related restrictions of traditional VGA 
pass-through implementations. Wil de 
Bont, president of Media Labs, believes 
that, as 3-D graphics becomes more 
important, interest in VGA compatibil- 
ity will wane. “All new operating sys- 
tems will support a more general boot 
sequence, which is not tied to the VGA 
BIOS,” he says. In line with that philos- 
ophy, the 3DMedia SX supports such 
environments as OpenGL, Open Inven- 
tor, AutoCAD, Microstation, X-Win- 
dows, PEX, OS/2, Windows NT, Win- 
dows 3.xx, and Windows95. A 
proprietary library provides functions 
that standard application-program- 
ming interfaces (APIs), such as 
OpenGL, don’t support. 


Chips also do the job 

Some manufacturers are taking a 
chip approach to speeding graphics. For 
example, Cirrus, S-MOS, and 3Dlabs 
and have developed ICs that accelerate 
3-D graphics. Both Cirrus and 3Dlabs 
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You can use the Glint 300SX reference board and Inventor on OpenGL to generate 


this Gouraud-shaded, z-buffered figure. 


and have devices that do the rendering 
portion of the 3-D graphics. 

Cirrus Logic offers a three-chip 
graphics accelerator ($150). The set 
includes a VGA controller and VESA 
VL-Bus/PCI interface (CL-GD5471), a 
palette DAC (CL-GD5472), a 2-D graph- 
ical user interface, and a 3-D rendering 
accelerator (CL-GD5470). The CLGD- 
5470 handles 250,000 shaded, alpha- 
blended polygons/sec. All 
the chips are available in 
208-pin QFPs. 

S-MOS’s SPC1500 ($450), 
a single-chip, 3-D-graphics 
geometry processor suits 
point-of-view movement, 
perspective, clipping, light- 
ing, texture-mapping, and 
fog-computation applica- 
tions (Fig 1). The product 
complies with OpenGL and 
Programmers Hierarchical 
Interactive Graphics System 
(PHIGS+) graphics-applica- 
tion-programming lan- 
guages. 

The 223-pin pin-grid 
array comprises a floating- 
point/integer ALU, multiply 
and accumulate units, a 
DMA processor for data 
fetches, a microcode ROM, 
and a RAM cache to store 
custom instructions. The 
33-MHz, asynchronous, 
DMA-mastering bus has a 
32-bit CPU interface. Sec- 
ondary 32-bit synchronous 
input and output buses both 


rune 1] 


(EXTERNAL) SYSTEM BUS 


MICROCODE 
RAM 


MICRO- 
SEQUENCER 


Wi ilet = {elee) 8) = 
ROM 


operate at 50 MHz to move data to and 
from the rasterization circuitry. The 
chip lets you implement rasterization 
with custom circuitry or using the 
SPC1503 pixel-processor chip. It also 
lets you easily partition 3-D-related 
tasks in a graphics environment. The 
host CPU normally handles the 3-D 
API, geometry, lighting, and delta cal- 
culations. The graphics processor per- 


OPTIONAL SECOND | 
“SPC1500CHIP | 


PIPELINE INPUT 
INTERFACE 





a 


/O UNIT 


DMA CONTROLLER = 


AND COMMAND 
QUEUE 


PROCESSOR CORE 
WITH FLOATING-POINT 
HARDWARE 


PIPELINE OUTPUT 
INTERFACE 


OUTPUT TO RASTERIZATION LOGIC 





S-MOS's SPC1500, a single-chip, 3D-graphics geom- 
etry processor suits point-of-view movement, per- 
spective, clipping, lighting, texture-mapping, and 
fog-computation applications. 
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RF Signal Generators Portable Field Analyzers 





EACH AND EVERY KIND OF 
WIRELESS SIGNAL. 


Tektronix has a wide array of innovative wireless test tools to communications test field—Rohde & Schwarz and Advantest. 


ELL, JUST ABOUT. 


help you analyze just about any signal inthin air Tektronix now exclusively distributes and supports their 

We’ve got spectrum analyzers optimized for every products in North America, giving you access to tools based on 
application. Signal generators from economy RF to world standards. 
high-performance microwave. Network analyzers So whatever wireless test challenge you’re facing, Tektronix 


with the industry’s fastest sweep rates. And the broad- can help. For our catalog of wireless test products, call us today at 





est range of EMI test receivers on the market. 1-800-426-2200 (press 3 and request program 338). And in case 
ALL OUR PRODUCTS INCLUDE THE : ; 

To bring you an even wider range of solutions, — same wen Level oF seavce | you're wondering, our resident survival expert tells us the 
AND SUPPORT YOU'VE COME TO 


we joined with two other leaders in the RF EXPECT FROM TEKTRONIX. semaphore signal above says “ready to receive.” 








fe Tektroni 
KEMA CERT. NR. 10001.03 
© 1994 Tektronix, Inc. All rights reserved. Tektronix and TEK are registered trademarks of Tektronix, Inc. 2EA-10430-0 nix 
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* 75 WATT MINI MODULE 


100 AND 200 WATT 
MINI MODU 





See EEM or send direct 
for Free PICO Catalog. 
Call toll free 800-431-1064 

in NY call 914-699-5514 
FAX 914-699-5565 


a J CO Electronics, Inc. 


453 North MacQuesten Pkwy.. Mt. Vernon, N.Y. 10552 
CIRCLE NO. 31 
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FOR FREE INFORMATION... 


For more information on the 3-D-graphics-accelerator products discussed in this article, cir- 
cle the appropriate numbers on the postage-paid Information Retrieval Service Card or use 
EDN’s Express Request service. When you contact any of the following manufacturers direct- 
ly, please let them know you read about their products in EDN. 


Cirrus Logic Inc 
Fremont, CA 
(510) 623-8300 
Circle No. 392 


Media Labs Inc 
Houston, TX 
(713) 942-0670 
Circle No. 393 


$-MOS Systems Inc 
San Jose, CA 

(408) 954-0120 
Circle No. 394 


3Dlabs Inc 
San Jose, CA 
(408) 436-3455 
Circle No. 395 


forms rasterization, Gouraud shading, z 
buffering, texture mapping, alpha 
blending, antialiasing, and dithering. 

The SPC1500 speeds 3-D-graphics 
performance, which can be painfully 
slow, even on high-performance Ps, 
according to Robert Wong, executive 
director for graphics and standard prod- 
ucts at S-MOS. He claims that adding an 
SPC1500 to a 60-MHz Pentium-based 
system speeds the following common 
3-D-graphics operations: multiply-and- 
accumulate operations (about eight 
times faster than without the chip), 
transform processing (nearly four times 
faster), matrix multiplications (five 
times faster), and xyz-vector-lighting 
calculations (more than 10 times 
faster). 

3Dlabs’ Glint 300SX graphics proces- 
sor ($150) for rendering operations 
draws 300,000 shaded, z-buffered, 
antialiased, translucent polygons/sec 
and provides 24-bit 2- and 3-D acceler- 
ation, an on-chip Peripheral Compo- 
nent Interconnect (PCI) interface, and 
lookup-table-DAC control. 

3Dlabs’ Trevitt claims that the Glint 
API spans a broad spectrum of applica- 
tions. At one end is CAD-related 3-D 
graphics using OpenGL, which requires 
accurate rendering. At the other end of 
the spectrum are games, which require 
less accurate geometry calculations, 
allowing engineers to use short cuts in 
developing games. Because the product 


Super Circle Number 


For more information on 3-D 

graphics-accelerator products 

available from all of the vendors 

listed in this box, you need only 

circle one number on the postage- 
aid reader service card. 


Circle No. 396 





is a single chip, board and system man- 
ufacturers can lower the cost and 
increase the performance of 3-D prod- 
ucts for CAD, multimedia, simulation, 
virtual reality, interactive TV, and 
games. The company will provide refer- 
ence board designs, manufacturing 
kits, and software support in the form 
of drivers for Win32, X11, and 
OpenGL, as well as application drivers, 
such as AutoCAD and Microstation. 
EDN 
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SWITCHING RE? 





eee Relays’ enhanced than earlier model TO-5 relays. 


performance relay line is grow- Other significant features of these 
ing in your favor. The latest two RF relays include metal 

RF relays are the RF300 and the — enclosures for EMI shielding, 
RF303 (sensitive coil version). ground pin option to improve 
These relays provide improved case grounding, high isolation 
RF signal repeatability to +0.1 between control and RF signal 


dB or better, over the frequency __ paths and high resistance to ESD. 


range up to TYPICAL INSERTION LOSS These ultra- 
REPEATABILITY; + 0.1 dB or better 


3 Ghz. By 


balancing the 


miniature RF 


relays are housed 


ee 
° P| 
“SU 





| 
ageregate eo in Teledyne 
insertion | | | Relays’ TO-5 
loss elements ™ oe °° relay package 


of the relays’ design we provide measuring only 0.370 inch (9.40 
enhanced RF performance. mm) diameter x 0.275 inch (6.99 
Excellent for use in attenu- mm) high for the RF300 and 

ators and other RF circuits, the 0.385 inch (9.78 mm) high for 
RF300 and the RF303 feature the sensitive RF303. High motor 
outstanding RF signal repeata- magnetic efficiencies and excep- 


bility over a broader bandwidth tional mechanical ruggedness 


6 Now UNPRECEDENTED 
REPEATABILITY ~X 
Up te 3 GHz” 





results from internal welded con- 
struction and uniframe design. 
Contacts are gold plated precious 
metal alloy for low contact circuit 
losses and reliable switching. Coil 
voltages available are 5 and 12 
volts. 

For price, delivery or more 
technical information on unprece- 
dented repeatability, call 


MESOOZSAATO0M 01 Fax us at 


1-213-779-9161. 





“TELEDYNE RELAYS 


Innovations in RF Switching Technology 


Home Office: 12525 Daphne Avenue, Hawthorne, CA 90250 © Telephone: 213-777-0077 ¢ Fax: 213-779-9161 
Overseas: GERMANY, (0611) 7636-143; ENGLAND, (081) 571-9596, BELGIUM, (02) 717-52-52; JAPAN, (03) 3797-6956 
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A PIPE BIG ENOUGH TO 


QUICKRING 











DRIVE 


A TRUCKLOAD OF DATA THROUGH. 


Data. We've become so good at 
creating it, we can hardly move it 
around. Take multimedia, digital 
video, or photo-realistic color 
graphics — those are heavy loads. We're talking 
about moving gigabytes here. If you're designing 
with any of the traditional solutions 

for data transfer, your users are 
in for a long haul. 

But with National's 
new QuickRing™ Controller, 
they'll be able to move data 
streams at speeds up to 200 
megabytes per second. That's 
traveling in the fast lane. 

QuickRing is essentially a 
high-speed data pipe that provides 
wide-open interconnects between devices, cards, 
and systems. In high-performance LAN hubs 
and routers, servers, workstations and personal 
computers, It delivers twice the transfer rate of 
most buses and twenty times more than FDDI. 

QuickRing uses a point-to-point inter- 
connect, allowing for concurrent overlapping 











200 


megabytes 





second 





data streams. With up to 16 nodes on the ring 
simultaneously transferring data at up to 200 
MB/sec, It gives you an accumulative bandwidth 
of over 1 gigabyte/second. 
Finally, QuickRing is a flexible, low-cost 
architecture, so it's a powerful solution for every 
data-intensive application. You can 
retrofit it to an existing |/O bus, 
so investments in hardware 
and software are preserved. 
QuickRing handles the large 
data transfers while the bus 
takes care of control duties. 
In new designs, it can even be 
used to replace the bus entirely. 
And since QuickRing supports cable 
lengths up to five meters, you can use It 
to connect high-speed systems and peripherals. 
Whether youre enhancing the perfor- 
mance of current products or designing new 
ones, National's QuickRing technology carries 
the heaviest loads at the highest speeds. And 
it's available now. For a free information kit, call 
us today at 1-800-NAT-SEMI, Extension 337. 


National Semiconductor 


© 1994 National Semiconductor Corporation. QuickRing is a registered trademark of Apple Computer, Inc. 
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LT1203 CMOS MUX 


LTC Video Multiplexers Have 90dB Isolation. 


LTC’s family of video multiplexers deliver profes- For multiplexing where more output current is needed 
sional quality solutions on your PC board without such as cable driving, the LT 1204 4-input Video Multiplexer 
has an on-chip 7SMHz Current Feedback 
Amplifier with 50mA output drive and 
0.1dB gain flatness to 30MHz. A unique 
bootstrapping feature allows you to create 
larger multiplexers (8:1, 16:1) by just con- 
necting the LT1204’s outputs together, and 
you still get 90dB isolation at LOMHz on 
your PC board. 

So, for multimedia, graphics or 
broadcast quality video, make LTC your 
first stop for ALL of your multiplexer 
needs. Pricing starts at $2.96 in 1000- 
piece quantities for the LT1203CS8. The 


cascading switches to improve channel 
separation and isolation. The LT1203, 
LT1204 and LT1205 provide 90dB of 
isolation at 1OMHz on real printed circuit 
boards. Forget those old switch buffers 
too, because all LTC multiplexers include 
buffers, are easily expandable and operate 
on +5V to I5V supplies. Switching 
glitches are almost invisible. The 2-input 
and 4-input LT1203/05 switch channels in 
only 25nsec and unlike CMOS switches, 
are virtually glitch-free at both output and 
input. 





The LT 1203/1205 are ideally suited abet LT1204CN is $4.78 and the surface mount 
for high speed graphics, multimedia, video routers or LT1205CS starts at $5.06, both in 1000-piece quantities. 
crosspoint applications delivering 150MHz bandwidth, For details, contact Linear Technology Corporation, 
0.1dB gain flatness to 30MHz and Differential 1630 McCarthy Boulevard, Milpitas, California 95035/ 
Gain/Phase of 0.02%/0.02° for true color fidelity. 408-432-1900. For literature only, call 1-800-4-LINEAR. 
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Pseudonoise generator doubles its speed 


R N MuTAGI, SPACE APPLICATIONS CENTRE, AHMEDABAD, INDIA 


You can double the speed of a standard pseudonoise (PN) 
generator by using additional exclusive-OR gates and a fast 
2:1 multiplexer. A PN generator built with an n-stage feed- 
back shift register gives a maximal-length sequence of 2N—1 
bits. The upper limit of the PN-generator clock depends on 
the device logic family. For example, a PN generator built 
with 74LS74 flip-flops and a 74LS86 exclusive-OR gate has a 
top speed of 16 to 18 MHz. Fig 1’s circuit doubles this speed 
by implementing a phase difference of half the sequence 
length. The multiplexer then combines and outputs this 
phase difference at double the rate of the original circuit. 
Fig la shows a seven-stage PN generator built with flip- 
flops and one exclusive-OR gate. The outputs of FF, and FF, 
are modulo-2. The exclusive-OR gate adds and feeds back the 
outputs to FF, to obtain a maximal-length sequence. Fig 1b 
shows the reconfigured generator that produces two 
sequences at the outputs of FF, and FF, with a 64-bit differ- 
ence between them. The multiplexer can combine these 


CLOCK O 


CLOCK O 





sequences to produce a 32-MHz output because the 
sequences can be as fast as 16 MHz. The general procedure 
for the connection, for any register length N with taps spec- 
ified by its characteristic equation, is as follows: 

1. Cascade odd and even flip-flops separately. This cir- 
cuit cascades FP, Fi., FF., and FF, and FF, FF, and Fr. 
separately. 

2. Apply the exclusive-OR sum of the original taps to D, 
instead of D,. In Fig 1b, XOR, adds Q, and Q, and applies the 
result to D.,,. 

3. Use a second exclusive-OR gate to add the taps from one 
stage ahead of the original circuit. XOR, adds Q, and Q, and 
applies the result to D.. 

4. Multiplex outputs Q,, and Q,_,, which are Q, and Q, in 
this example. (DI #1640) EDN 
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0 PN 
OUTPUT 


Y OUTPUT | 


74ALS157 


A standard seven-stage feedback shift register produces a PN sequence of 27-1 (a). Reconfiguring the register with an extra 
exclusive-OR gate and a 2:1 multiplexer (b) doubles the generator’s speed. 
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Look-ahead approach tames large FPGA counters 


JAY LEGENHAUSEN, CYPRESS SEMICONDUCTOR, SAN JOSE, CA 


The T flip-flops and look-ahead tech- 
nique in Fig 1 allow you to program | FiGure 1 | 
large, fast counters in FPGAs (field-pro- es 
grammable gate arrays). The look-ahead ae 
technique detects when the least-signif- 
icant 4-bit block (Q, through Q,) has the 
value 1110. The technique registers this 
event in a D flip-flop to create the look- 
ahead signal (LA, through LA,). The 
look-ahead bit indicates that the most- 
significant counter bit should toggle at 
the next clock edge. Note: The look- 
ahead circuitry detects 1110, and not 
1111, because the D flip-flop introduces 
one cycle of latency. 

T flip-flops obviate the n-bit-wide OR 
gate that an n-bit counter would need if 
you used a conventional sum-of-prod- 
ucts architecture. Otherwise, you need 
to use slower, multiple levels of logic to 
realize wide logic states in FPGAs. 

Similarly, the look-ahead technique 
avoids the n—1-bit-wide AND gate that 
an n-bit counter based on T flip-flops 
requires. Such a wide AND gate would 
impose an excessive fan-out burden on 
some of the T flip-flops (Fig 2). For 
example, in the 24-bit counter in Fig 1, 
the most highly loaded D flip-flop has a 
fan-out of 4 instead of 23. (DI #1633) 

: EDN 
To Vote For This Design, Circle No. 411 





You can program large, fast counters in FPGAs using T flip-flops and the look-ahead 


FIGURE 2 _ technique. 
si | 


Feedback 


FLIP-FLOPS 
Ta Fie 





The okahend technique aves wide 
AND gates and excessive fan-out bur- 
dens. 
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SWITCHES 


$ 
DC-2GHz Immediate Delivery ton 4 oy 





Finally! A line of SPDT absorptive, reflective and transfer switches that 
appeals to your technical side, and business side as well! It’s 
Mini-Circuits GaAs switches...providing outstanding performance 
features such as very high isolation (up to 6OdB), superfast nsec 
Switching speed and excellent compatibility with surface mount 
soldering techniques. Additionally, the entire series is built 
extremely tough and is immediately available from stock with a 
1 week shipment guarantee. At only $2.95 (qty.10), this 
top-of-the-line value is priced with your bottom line in mind! 
To order, call or Fax Mini-Circuits with your requirements today. 
Mini-Circuits...we’re redefining what VALUE is all about! 


Insertion 1dB In-Out Price 
Freq. Loss® Comp.@ = |so. @ ea. 
Model No. (GHz) dB (max.) dBm (typ.) dB (typ.) (qty.10) 


MSW-2-20 DC-2.0 10 +24 34 2.95 
(Reflective) 

MSWA-2-20 DC-2.0 1.3 +27 40 3.45 
(Absorptive) 

MSWT-4-20 DC-2.0 1.81X@ +281X®@ 30 3.95 
(Transfer) 2.0RX@® +27 RX®@ 


@ Midband, 500-1000MHz @ Transmit @ Receive 
All Units: SOIC 8pin Package 
WS Actual Size 


\L—o 


SPDT REFLECTIVE 


‘ 


SPDT ABSORPTIVE 


Antenna 


= 


Antenna 
TRANSFER 
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P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 
For detailed specs on all Mini-Circuits products refer to * THOMAS REGISTER * MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK. 
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MOSFET beats Murphy’s Law 


PuHiL HARVEY, TECHNOLOGY INTEGRATION INC, BEDFORD, MA 


Consider it Murphy’s Law: You buy two 15V supplies or one 
+15V dual supply to power some op amps. Then, when the 
last QA inspector or first customer flips the switch, the power 
supply hangs up. This hang-up occurs because the positive 
supply yanks its output to positive. The negative supply reads 
this output as a reverse polarity before it has a chance to start 


D, 1N4005 
(OR YOUR 
FAVORITE 
DIODE) 


Q,; 2N6796 
(OR YOUR FAVORITE 
FET) 





ensuring startup of the negative power supply. 


up. So, the supply’s negative regulator gives up. The output 
sits there just above OV, draining positive current into its out- 
put clamp diode, and you have no negative supply diode. 
Some supplies have this problem, and some don’t. 

Let’s assume that you’ve connected a start-up diode from 
the 5V power bus to the positive supply, which causes the 
positive supply to start up. Fig 1 presents a simple solution 


- using an enhancement-mode n-channel MOSFET to ensure 


that the negative supply also starts up. In this circuit, the SV 


_ supply through diode D, forces the positive supply to start as 
_ before. However, if the -15V supply is a little slow starting 
up, Q, stays off, thereby decoupling the load until the sup- 
| ply’s output voltage is sufficient to turn it on. At this point, 
| the supply can’t hang up because its output voltage is in the 
_ operating range and the supply has started. 


Q, soon turns on and behaves like a short circuit (as long 


as you’ve picked a MOSFET with low enough on-resistance at 
| 15V). Most NMOS types are quite happy with 15V on the 
_ gate and 30V on the drain. During start-up, Q, may have to 
_ handle full power, but only for an instant. For the rest of the 
_ time, the MOSFET is either all the way off (no current) or on 
_ (no voltage) and dissipates negligible power. A small-foot- 
| print NMOS device with no heat sink can handle the power 
_ dissipation. Naturally, if you decide to handle output short 
_ Circuits, you have to plan for more power in Q.. If there’s no 
_ 5V supply to make life easy, another NMOS in the negative 
_ leg (or PMOS in the positive leg) does the same job for the 
= positive power supply. (DI #1639) 
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Design approach simplifies signal conditioning 


ROBERT S VILLANUCCI, WENTWORTH INSTITUTE OF TECHNOLOGY, BOSTON, MA 


The low cost and wide availability of 8-bit microcontrollers, 
such as Motorola’s MC68HC11, allow you to easily incorpo- 
rate intelligence in pressure-measurement systems. Your 
main challenge is to signal-condition the sensor’s small, dif- 
ferential bridge signal into a single-ended output voltage that 
the wC’s A/D converter, running off 5V, can accept. You can 
easily identify circuit functions and design hardware by 
graphing the required system response and using basic math. 
You can apply this general design technique to all linear sen- 
sors. 

Consider a design that must convert pressure ranging from 
0 to 5 psi to a 0.5 to 4.5V signal. Fig 1a illustrates the design 
requirements of the signal-conditioning circuit. The equa- 
tion for the analog interface of this linear system design is 


Vapnc = (800 mV/psi)P, + 0.SV. (1) 


78 = EDN DECEMBER 22, 1994 


In Eq 2, the sensitivity of the pressure sensor equals 5 mV/psi 
when you drive the sensor from a SV reference 
The signal-conditioning circuit’s design equation describes 
the electronics needed to interface the sensor to the wC. You 


can write this equation by solving Eq 2 for P,,, and substi- 
tuting 


The design should amplify the pressure sensor’s differential 
output signal, V,—-V,, by a gain of 160. You must convert the 


result to a single-ended voltage, V,,,., and offset this voltage 
by 0.5V. The gain requirements are moderately high. Conse- 
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quently, you should amplify the signal in two stages: an 
instrumentation amplifier with a gain of 10 followed by a 
gain/offset stage. Eq 4 characterizes the instrumentation 
amplifier voltage (V,,) 

V,, = 10 (V, — V,). (4) 
You must solve Eq 4 for V,-V, and substitute the resulting 
expression into Eq 3 to complete the interface design. The 
result of this equation yields Eq 5, which describes the final 
gain/offset stage: 

Vanc = 16 (Vy, ) + 0.5V. (5) 

Fig 1b shows the implementation of this design. The 

SCX15DNC sensor measures pressure and outputs a differ- 
ential signal (see Eq 2). The differential signal drives the sin- 
gle-supply instrumentation amplifier, IC,. The circuit wires 
IC, for a gain of 10. IC,’s noninverting amplifier and the pas- 
sive adder, comprising R,, R,, and R,, complete the design by 
satisfying Eq 5. A passive adder can only attenuate signals. 


SCX15DNC 


DT |Desicn toeas 


Therefore, you must first divide Eq 5 by 20—or any gain 
greater than 16—to yield a linear equation of the form 
Y=mX+b as follows: 


V, = 0.8 (V,,)+ 0.025V. (6) 


The passive adder combines the m and b terms. IC,’s gain-of- 
20, rail-to-rail op amp reestablishes system gain require- 
ments. 

Apply 0 psi and adjust the zero-trim potentiometer until 
Vanco equals OV to calibrate the circuit. Next, apply 5 psi and 
adjust the gain-trim potentiometer for a 4.5V output. The 
zero and gain trims interact. Therefore, you should repeat 
these adjustments until both points stay fixed. Finally, 
adding C, to the passive adder before the final gain stage cre- 
ates a lowpass filter with a pole at approximately 5 Hz. This 
filter prevents power-frequency noise from corrupting the 
sensor’s output. (DI #1643) EDN 
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ZERO TRIM 


Vapc = (800 mV/psi) Piy+0.5V 


NOTES: | 
1. SCX15DNC PRESSURE SENSOR FROM SENSYM INC. | 
2. ALL RESISTORS, 1% METAL FILM UNLESS OTHERWISE STATED. 


sor signal-conditioning circuit (b). 
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Vapc=1 6 (Vi,)+0.5V 


Breaking down design requirements graphically (a) and writing a series of basic equations help you in the design of this sen- 
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Fast rectifier circumvents input-level effects 


MICHAEL STEFFES AND Jim RIPHAHN, COMLINEAR Corp, FT COLLINS, CO 


All diode-based rectifier circuits suffer from a signal-level- 
dependent frequency response. This response occurs because 
the dynamic impedance of the diodes varies as the signal 
level changes. The result is a slower frequency response and 
distorted rectified outputs at low signal levels compared with 
high levels. 

An alternative approach to a half-wave rectifier is to use 
the input-signal polarity to control the signal channel gain. 
The input signal shuts down the gain for one polarity and 
passes the signal on for the other. 

You need a high-speed comparator to detect zero crossings 
and an adjustable gain stage with broadband signal and gain- 
control channels to implement this approach (Fig la). A 
wideband, current-feedback amplifier with an output-clip- 
ping feature acts as the comparator to control a high-speed 
AGC amplifier’s gain. The polarity of I,,, controls the com- 
parator operation. IC, connects the comparator operation 


| OPTIONAL 
| CURRENT- 
2.3mA | COMPRESSION 
<— _{ CIRCUIT 

O 5V! D, TO D, 
2k | 1N5711 


HALF-WAVE 
RECTIFIED 
OUTPUT 


and a flexible output voltage that matches the gain control 
range of IC,. You can extend the comparator’s dynamic range 
by connecting the optional compression network to the 
inverting node of IC,. IC, is an AGC amplifier with a chan- 
nel bandwidth greater than 200 MHz and can switch from 
full on to off in less than 2 nsec. 

Fig 1b shows test results with a 10-MHz, 1V p-p input. If 
you carefully match the delays for the signal and gain-con- 
trol channels, you can achieve higher speeds. You can pro- 
duce a full-wave rectifier by summing the original input into 
the AGC’s output with the correct gain. The circuit passes 
negative half-cycles around the gain-control path directly to 
the output. This path and the gain-controlled path act on 
positive half cycles. (DI #1645) EDN 
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OPTIONAL FOR 
FULL-WAVE 
RECTIFICATION 


VERTICAL SCALE = 500 mV/DIV 
HORIZONTAL SCALE = 50 nsec/DIV 





The input signal polarity of this rectifier (a) controls the gain of the negative and positive half cycles using a high-speed com- 
parator and AGC amplifier. Waveforms (b) are the test results with a 10-MHz input signal. 
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PCMCIA Socket Voltage Switching - Design Note 93 
Why Your Portable System Needs SafeSlot™ Protection 
Doug La Porte 


Introduction 


Most portable systems have built-in PCMCIA sockets as 
the sole means of expansion. The requirements of the 
PCMCIA specification have led to some confusion among 
system designers. This Design Note will attempt to lessen 
the confusion and highlight other practical system issues. 


Host power delivery to the PC card socket flows through 
two paths: the main Vcc supply pins and the VPP program- 
ming pins. Both supplies are switchable to different volt- 
ages to accommodate a wide range of card types. The Vcc 
main card supply must be capable of delivering up to 1A at 
either 3.3V or 5V. The 1A rating is an absolute maximum 
derived from the contact rating of 500mA per pin for both 
Vec pins and assumes that both pins are in good condition 
and current is shared equally. One of the most stringent 
actual current requirements is during hard drive spin-up. 
Present hard drives require 5V at 600mA to 800mA for a 
short duration during spin-up. Current draw drops to 
300mA to 420mA during read and write operations. A low 
Switch resistance on the 3.3V switch is critical to assure 
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that the specified 3.0V minimum is maintained. The VPP 
Supply must source 12V at up to 120mA and 3.3V or 5V at 
lesser currents. The VPP supply is intended solely for flash 
memory programming. The 120mA current requirement 
allows writing to flash devices and simultaneously erasing 
two other parts as required by many flash drives. 


The host PCMCIA socket designer also has several other 
practical aspects of the design to consider. The exposed 
socket pins are vulnerable to being shorted by foreign 
objects such as paper clips. In addition the users will 
attempt to install damaged cards. In short, once in the 
hands of the consumer, the designer and manufacturer 
have little control over use and abuse. To ensure a robust 
system and a Satisfied customer, switch protection fea- 
tures such as current limiting and thermal shutdown are a 
necessity. The nature of the PC cards and portable systems 
requires the card being powered on and off as needed to 


conserve power. Many PC cards have large input capaci- 


4I , LTC and LT are registered trademarks of Linear Technology Corporation. 
SafeSlot is a trademark of Linear Technology Corporation. 


D1 
MBRS130LT3 






lum 







L1 = SUMIDA CD75-220k 
C1 = AVX TPSD476M016R0150 
C2 = AVX TPSD336M020R0200 






VPP1 


VPP2 PC CARD 
SOCKET 







Figure 1. Typical LTC1472 Application with the LT1301 3.3V Boost Regulator 
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tance and draw over 2W. The power up/down sequencing 
can put demanding transient requirements on your system 
power supply. To make the transient response of the 
system supply manageable, the PCMCIA switch should 
have break-before-make switching, controlled rise and fall 
times and current limiting. The slowed rise time coupled 
with current limiting are critical in controlling the immense 
in-rush current difficulties seen when charging the large 
input capacitance of many cards 


LTC°1472: Complete Vcc and VPP PCMCIA Switch 
Matrix with SafeSiot Protection 


The LTC1472 is a complete, fully integrated Vec and VPP 
Switch matrix that addresses all of the PCMCIA socket 
switching needs. Figure 1 shows a typical LTC1472 appli- 
cation used in conjunction with the LT°1301 to supply 12V 
for flash memory programming. The LTC1472’s logic 
inputs allow direct interfacing with both logic high and logic 
low industry standard controllers without any external glue 
logic. The LTC1472 is available in the space saving narrow 
16-pin SOIC package. The Vcc switch’s Rosny Is 0.14 to 
support the 1A current requirement. The Vcc output is 
Switched between 3.3V, 5V and high impedance. The VPP 
output pin is switched between OV, Voc, 12V and high 
impedance. Table 1 shows the Vcc and VPP truth tables. 


Table 1. LT€1472 Truth Table 


Vec Switch 
VccENO | MecNT | Vecrour 
t pe 
3.3V 
VPP Switch 
VPPENO =| _—SsVPPENT. =—s | ——sVPPgut 
(22 
: Vcciin) 
a VPP IN 


The LTC1472 features SafeSlot protection. The built-in 
SafeSlot current limiting and thermal shutdown features 
are vital to ensuring a robust and reliable system. The Vcc 
current limit is above 1A to maintain compatibility with all 
existing cards yet provide protection. The VPP current limit 
isabove 120mA to also maintain compatibility. Allswitches 
are break-before-make type with controlled, slowed rise 


and fall times for minimal system supply impact. In-rush 
current, from even the largest card input capacitance, is 
kept under control by the LTC1472’s slowed rise-time , 
switching and current limiting. 


The LTC1472 has on-chip charge pumps for switch driv- 
ing. For this reason, the device does not require a continu- 
ous 12V source. Most of the time the LT1301 is in shut- 
down mode, consuming only 10uA. The LT1301 becomes 
operational only during flash memory programming. The 
LTC1472 itself conserves power by going to a low 1pA 
Standby mode when Vcc and VPP outputs are switched off. 
The use of the LT1301 is optional. Any suitable 12V supply 
can be directly connected to the VPP, pin. Caution should 
be exercised when using a general purpose 12V supply; 
make certain that it does not have spikes or transients 
exceeding the flash memory 14V maximum voltage rating 
and that the regulation is within the 5% flash memory 
tolerance. 


Conclusion 


PCMCIA sockets are the preferred method of expansion in 
portable systems. As these devices proliferate to less 
sophisticated users, there will be greater opportunity for 
abuse. To counter this trend the portable system design 
must take safeguards to protect the system. The high level 
of integration, SafeSlot protection features and controlled 
rise and fall switching make the LTC 1472 the ideal solution © 
for portable systems. 


Linear Technology has a family of PCMCIA socket voltage 
control products to suit a broad range of customer's needs. 
Table 2 lists the present part offerings. For assistance on 
your specific design needs, call Linear Technology. 


Table 2. Linear Technology’s PCMCIA Host Socket Voltage 
Control Products 


Part Number | Remarks 


LT1312 VPP Linear Regulator 

LT1313 Dual Slot VPP Linear Regulator 

LT1314 Low Cost Vcc and VPP Switch Matrix 

LT1315 Dual Low Cost Vcc and VPP Switch Matrix 

LTC1470 Complete SafeSlot Protected Vog Switch Matrix 

LTC1471 Dual Complete SafeSlot Protected Vcc Switch 
Matrix 

LTC1472 Complete SafeSlot Protected Vcc and Switch 
Matrix 








| For literature on our PCMCIA Power Management — 
devices call 1-800-4-LINEAR. For applications help, 
Call (408) 432-1900, Ext. 361 
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— DATEL’ s new 20W, wide- ciannt ance triple -output ‘Full 20 Watts output power 
oe -DC/DC converters are absolutely unique. They pro-_ 
-__ vide any combination of primary +5V current (to 3A) 

and auxiliary +12V/15V current (to +500mA) se to a 
total output power of 20 Watts. | - 

_ If your new complex distributed power system has | 
an intermediate dc bus voltage between 9V and TN, = 
_ just one of our new DC/DC’s can satisfy all you ower 
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oo SV output, 10-100% load. 412V or £15V outputs, balanced loads, 20-100% load. @ Nominal line voltage, no load/full load conditions. 


- DATEL, Inc., 11 Cabot Sscearl Mansfeld MA 02048 Tel: : (508) 339. 3000 
FAX: 08) 3: 339- 6356. A immediate a assistance 800- 233: 6 






DOATEL 


The Smallest, Triple Output $69/100' 
DC/DE Converters 


TWR Models. +5V and +12V or +15V out- 
puts. Up to 20W power in 2" x 2" package, 
11W in 2" x 1". Wide input ranges include 
9-36V and 18-72V. Fully isolated/regulated/ 
protected. Efficiencies >80%. 


Tel: 508-339-3000 © 1-800-233-2765 
Fax 508-339-6356 


DATEL > CIRCLE 209 


1 e ose 


Low-Cost, Isolated, Wide Input Call 
15 Watt DC/DC Converters 


UER/BER Models. Standard 2" x 2" pgks. 
e Great price/performance ratio 

e 3.3/5/12/15/45/+£12/+15V outputs 

e Wide range 9-36V and 18-72V inputs 

Fully isolated/protected 

e Vo, trim and on/off control 

Tel: 508-339-3000 © 1-800-233-2765 

Fax 508-339-6356 
DATEL 





> CIRCLE 212 


Custom DC/DC’s for OEM's 


Optimized cost/performance/size 
In time ... on budget 
Narrow/wide inputs, high/low (<2V)outputs 
Isolated or non-isolated designs 
Custom labeling (your logo!) 
Full environmental screening 
Full EMI/EMC testing 
Tel: 508-339-3000 © 1-800-233-2765 
Fax 508-339-6356 
DATEL 


> CIRCLE 215 









5V-10-3.3V, Non-Isolated mse4ii00s | 
10-40W DC/DC Converters ; 


UNR Series. Low cost. Don’t pick your new 
low-voltage uP without picking its power sup- 
ply. 3A (1" x 1" pkg.), 8A (2" x 1" pkg.), or 
12A (2" x 2" pkg.) outputs. Efficiencies > 90%. 
No heat sinks. 12V-to-3.3V in development. 


Tel: 508-339-3000 e 1-800-233-2765 
Fax 508-339-6356 
DATEL 


> CIRCLE 210 





4-to-1, Ultra-Wide Input 
DC/DC Converters 


XWR Series, “D112” and “D48” models. 
Ultra-wide inputs (9-36V, 18-72V). Ideal for 
telecom, automotive and battery applications. 
Single/dual/triple outputs. 15-20 Watts. Regu- 
lated/isolated/protected. Standard pkgs. and 
pinouts. UL/CSA/TEC. EMC reports. 

Tel: 508-339-3000 © 1-800-233-2765 

Fax 508-339-6356 
DATEL 





> CIRCLE 213 


-DDATEL 


DC/DC CONVERTERS 





ae 


DC/DC Converter Short Form Catalog 


New, full-color catalog covers full line of cost- 
effective, modular, plug-in DC/DC Converters: 
single/dual/triple outputs, 3-50 Watts, wide in- 
put ranges (9-36V, 18-72V), isolated and non- 
isolated, 3.3V devices. Describes custom ca- 
pabilities and new EMI/EMC facilities. 


Tel: 508-339-3000 ¢ 1-800-233-2765 
Fax 508-339-6356 
DATEL > CIRCLE 216 








Miniature, 1" x1", 5 Watt 
DC/DC Converters 


e UWR/BWR Models. 1" x 1" x 0.45" 
Full 5 Watt output. 11W/in? 

Single or dual outputs. 5/12/15 Volts 
18-36V and 36-72V inputs. 80% efficient 
Fully regulated/isolated (1200Vdc min.) 
—25 to +85°C operation 

Tel: 508-339-3000 ¢ 1-800-233-2765 

Fax 508-339-6356 
DATEL 





> CIRCLE 211 


| L 
pcre CONVERTS a 
Uw R-3.3/1 800 


Abe 


3.3 Volt, Isolated $69/100's 
DC/DC Converters Stat 


UWR Models. Input voltages to 72V. Output 
power 6-16 Watts. 2" x 1" and 2" x 2" cases. 
Fully isolated (to 500Vdc) and regulated (line/ 
load +1% max.). Min. efficiencies to 78%. 
Shielded cases. No heat sinks. UL/CSA/IEC. 
EMI/EMC reports available. Low cost. 

Tel: 508-339-3000 ¢ 1-800-233-2765 

Fax 508-339-6356 
DATEL 





> CIRCLE 214 





90 New Products from DATEL 


New, 64-page, full-color catalog. Data acquisi- 
tion and conversion components (to 16 bits and 
125 MHz), modular DC/DC converters (to 50 
Watts), 3'/2 and 4!/2 digit DPM's (LED/LCD), 
and I/O boards for PC/AT, EISA and VME (12- 
14 bits to 1OMhz). Custom products and EMI/ 
EMC capabilities. 

Tel: 508-339-3000 ¢ 1-800-233-2765 

Fax 508-339-6356 

DATEL > CIRCLE 217 


DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048-1194 Tel: (508) 339-3000 Fax: (508) 339-6356 e For immediate assistance: 1-800-233-2765 
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128-macrocell complex 
PLD implements coun- 
ters at up to 100 MHz. The 
CY7C342B has 12-nsec 
propagation delays on some 
paths. According to the com- 
pany, the device offers 2500 
equivalent usable gates. The 
device is organized as eight 
logic-array blocks (LABs) 
with 16 macrocells in each 
LAB. The devices come in 
68-pin ECC, PECC, PGA, 
and flatpack packages; the 
12-nsec version in a PLCC 
package is $36.30 (10,000). 
Cypress Semiconductor, 
San Jose, CA. (408) 943- 
2600. Circle No. 352 


12V servo/motor speed- 
control IC eliminates 
torque ripple. The 32H- 
6826 speed-control IC uses 
the company’s SilentSpin 
commutation technique to 
eliminate torque ripple, 
resulting in reduced acoustic 
noise, which, in turn, allows 
higher bit densities on hard- 
disk drives. The IC comes in 
a 64-lead TQFP and costs $8 
(10,000). Silicon Systems, 
Tustin, CA. (714) 573-6200. 

Circle No. 353 


Solder-bumped Flip Chip 
array packaging for 
semicustom analog bipo- 
lar chips. The Genesis 3400 
Flip Chip has 18 I/O tin-lead 
solder bumps; two _ pre- 
designed functional blocks 
(a shunt regulator and trim- 
mable 3% voltage reference); 
integral 2000V ESD-protec- 
tion structures; and an 
uncommitted array of 118 
transistors, 400 resistors, and 
two capacitors. Maximum 
rated power-supply voltage is 
20V. The reflow-mounted 
Flip Chip requires less sub- 
strate area; it has lower fin- 
ished assembly than wire- 
bonded bare die (or any 
surface-mount package). 
NRE costs for layout and 
integration are typically 
$5000 to $10,000. Typical 





$1.60 
(SO0,000 units/year). Cherry 
Semiconductor Corp, East 
Greenwich, RI. (401) 885- 


production cost, 


3600. Circle No. 354 


2A dc/dc step-down con- 
trollers use only 100-mA 
quiescent supply current. 
The SV output MAX1649 
and 3.3V output MAX1651 
step-down controllers have 
>90% efficiency for 10-mA 
to 1.5A loads. A 5-yA current 
in shutdown mode further 
helps extend battery life. The 
controllers work with exter- 
nal P-channel MOSFETs, 
resulting in a 300-mV 
dropout with 400-mA loads. 
The controllers operate at up 
to 300 kHz, allowing the use 
of 22-w~H inductors and 
small capacitors. You can 
also adjust the output volt- 
age using external resistors. 
From $1.60 (1000). Maxim 
Integrated Products, Sun- 
nyvale, CA. (408) 737-7600, 
ext 6087. Circle No. 355 


Low-cost fader IC blends 
multiple inputs for spe- 
cial video effects. The 
EL4453C fader subsystem 
includes a pair of two-quad- 
rant multiplier/gain con- 
trols. The four sets of inputs 
include two differential sig- 
nal inputs, a differential 
fade-controlling input, and a 
fourth differential input to 
complete a feedback loop 
with the output or to sum a 
third input. No additional 
components are needed to 
generate picture-in-picture 
special effects. $3.95 (1000). 
Elantec Inc, Milpitas, CA. 
(408) 945-1323. 

Circle No. 356 


3V LCD controller/driver 
has built-in serial-data 
interface. The HD66712 
has a built-in serial-data 
interface that provides a one- 
third reduction in the num- 
ber of signal lines needed to 
control a four-line x 12-char- 
acter, 5<8-dot-matrix dis- 
play. The device also in- 
cludes an LDC drive-genera- 
tion circuit that multiplies 
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drive voltage by up to a fac- 
tor of three, allowing system 
operation from a 3V supply. 
The chip can also drive two- 
line, 24-character displays. 
Available in a 128-pin QFP or 
a TAB package from $8.50 
(100). Hitachi America Ltd, 
Semiconductor and IC 


Division, Brisbane, CA. 
(800) 285-1601, ext 24. 
Circle No. 357 


Video processor for mul- 
timedia applications. The 
PC View+ video processor 
provides Moving Picture 
Experts Group (MPEG) CD- 
ROM playback acceleration, 
TV in a PC, and live-video 
capture and playback. The 
video processor interfaces 
directly to a VESA Advanced 
Feature Connector (VAFC), 
which enables the transfer of 
data to any graphics board 
supporting this interface. 
$20 (10,000). Trident 
Microsystems Inc, Moun- 
tain View, CA. (415) 691- 
711: Circle No. 358 





125-MHz clock-genera- 
tion chips deliver up to 
16 low-skew outputs. The 
CGS253x family of clock- 
generation chips provides a 
maximum pin-to-pin skew 
of 350 psec, a maximum 
part-to-part skew of 650 
psec, and a maximum prop- 
agation delay of 3.5 to 4.5 
nsec. The family operates 
with mixed 3.3 and 5V IC 
configurations. The CGS2- 
534V drives four to 16 clocks 
with inverted outputs that 
are useful for selecting 
addresses of DRAMs. The 
CGS2537 adds an on-chip 
8Q. resistor to the outputs to 
aid in line termination and 
to reduce undershoot. The 





CGS2535V and CGS2536V 
are for 3.3 and SV operation. 
The 2535 offers four to 16 
clock drivers with nonin- 
verting outputs. The 2536 
provides noninverting and 
inverting 1 and 0.5x out- 
puts. $6.90 (1000). National 
Semiconductor Corp, Santa 
Clara, CA. (800) 272-9959. 
Circle No. 359 


ATM _ physical-media- 
interface transceiver 
chip set uses Ethernet 
wiring. The IDT77103/ 
IDT77104 transceiver chip 
set provides the physical- 
media interface for low-cost 
25-Mbps asynchronous- 
transfer-mode (ATM) net- 
works. ATM at this speed can 
operate over voice-grade 
wiring normally used by 
Ethernet but is up to five 
times faster than Ethernet or » 
Token Ring networks. The 
IDT77103 transmission-con- 
vergence chip provides the 
necessary scrambling/de- 
scrambling functions, en- 
coding, and NRZI conver- 
sion. The IDT77104 physi- 
cal-media-dependent chip 
performs transmit and 
receive functions, such as 
line equalization and PLL 
clock and data recovery. $35 
(10,000). Integrated Device 
Technology Inc, Santa 
Clara, CA. (800) 345-7015. 
Circle No. 360 


DRAM controller has 80- 
MHz PLD sequencer. The 
BiCMOS 74ABT4764 DRAM 
controller features an 80- 
MHz PLD sequencer to suit 
dual-port or burst-memory 
systems. The controller 
interfaces directly to CISC or 
RISC processors or DMA 
channels and arbitrates 
between memory requests 
from any two of these - 
devices and refresh logic. 
The controller has 16-col- 
umn address-strobe outputs, 
four-row address-strobe out- 
puts, and the ability to 
directly address up to 4 
Mbytes of memory. For 
burst-mode transfers, the IC 
includes 11-bit column- and 
row-address counters and an 


11-bit loop counter. Using a 
64-bit data path, the IC 
makes DMA transfers at up 
to 640 Mbytes/sec. Price is 
$30 (1000). Philips Semi- 
conductors, Eindhoven, 
The Netherlands. (31) 40 
72209 1. Circle No. 361 


Programmable divider 
suits fractional-N PLL sys- 
tems. The 1.1-GHz SP8713 
has division ratios of 64, 65, 
or 72 and targets fractional- 
N systems for PLLs in tele- 
phone or radio products. RF 
inputs are internally biased 
to allow capacitive coupling, 
and outputs interface direct- 
ly to CMOS devices. The 
bipolar IC operates on 2.7 to 
5.5V and consumes 4.7 mA 
in normal mode and 20 pA 
in economy mode. Price is 
$3. (1000). GEC Plessey 
Semiconductors, Swindon, 
UK. (44) 793 518481. 

Circle No. 362 


1-Mbit flash memory has 
10<14-mm TSOP pack- 
age. The M28F102 100-nsec 
flash memory has 64kx16- 
bit organization and a 100- 
wA max standby current. 
The 5/12V device provides 
10-wsec typ byte program- 
ming and 1-sec chip-erase. 
The 16-bit word and 10x 14- 
mm, 40-pin TSOP outline 
suit hard-disk-drive appli- 
cations. SGS-Thomson, 
Agrate, Italy. (39) 39 603 
5901. Circle No. 363 


LAN-specific embedded 
controllers support Eth- 
ernet and Token Ring 
LANs. The AXT6100 is a sin- 
gle-chip, 32-bit embedded 
controller with an Ethernet 
network controller. It costs 
$57.50 (1000). The AXT6200 
contains both Ethernet and 
Token Ring network con- 
trollers in a single embedded 
controller for LAN products 
that use either protocol. It 
costs $75 (1000). These 
embedded controllers are 
designed for intelligent 
stand-alone LAN products, 
including router, intelligent 
hubs/concentrators, bridges, 





communications/fax ser- 
vers, remote-LAN-access 
products, Simple Network 
Management Protocol (SN- 
MP)-managed UPSs, and 
wireless LANs. Axis Tech- 
nologies, Danvers, MA. 
(S08) 777-7957. 

Circle No. 364 


3.3V voltage regulators 
handle 7.5A. The EZ108x 
series of positive voltage reg- 
ulators includes 1.5, 3,5, and 
7.5A versions. Output volt- 
age is 3.3V or variable from 
1.3 to 4V. Line and load reg- 
ulation are 0.015 and 0.1%, 
respectively. The series is 
pin-compatible with Linear 
Technology’s LT108x series 
and comes in TO-220, TO- 
247, TO-263, and TO-3 pack- 
ages. Price of EZ1085CT (3A) 
is £1.13 (1000). Semtech, 
Glenrothes, UK. (44) 592 
773520: Circle No. 365 


MAX306-MAX309: 
PRECISION MUXES ARE DG46X PLUG-IN UPGRADES 


i 





Analog multiplexers 
offer low on-resistance. 
The MAX306, MAX307, 
MAX308, and MAX309 are 
plug-in replacements for the 
DG408, DG409, DGSO08A, 
and DGSO9A industry-stan- 
dard analog multiplexers; 
these plug-ins offer im- 
proved characteristics. The 
devices have less than 1000 
on-resistance, which is 
matched within 50 between 
channels and remains flat 
over the specified analog sig- 
nal range within 70. The 
multiplexers have <10-pC 
charge injection and 
>2000V electrostatic protec- 
tion. The 16-channel MAX- 
306 and dual eight-channel 
MAX307 start at $3.87 
(1000). The eight-channel 
MAX308 and dual four- 
channel MAX309 start at 
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$2.50 (1000). Maxim Inte- 
grated Products, Sunny- 
vale, CA. (408) 737-7600, ext 
6087. Circle No. 366 


12-bit ADC consumes 1 
mW at 3.3V. The 12-bit 
MB8810A ADC uses two 
modes of successive approxi- 
mation and has a 16-wsec 
conversion time. The IC has 
a sample-and-hold facility, 
and the serial output suits 
direct interfacing to a micro- 
controller. Power consump- 
tion is 4 mW at SV and 1 
mW at 3.3V. Packaged in a 
16-pin SSOP, the IC costs 
$2.36 (1000). Fujitsu, Maid- 
enhead, UK. (44) 628 76100. 

Circle No. 367 


Average-current-mode 
power-factor controller 
reduces power-line har- 
monic distortion. The 
TK83854 is a licensed second 
source for the Unitrode 
UC3854. The device may be 
used in power supplies to 
help satisfy the IEC-555 
requirement for power-line 
harmonic distortion. In 
addition to reducing power- 
line harmonics, an average- 
current-mode power-factor 
controller used in off-line 
supplies may increase the 
maximum available output 
power from an ac wall outlet 
up to 50% without needing 
to upgrade the circuit break- 
er and wiring. $3 (1000). 
Toko America Inc, Mount 
Prospect, IL. (708) 297-0070. 

Circle No. 368 


10-bit ADC runs at 50M 
samples/sec. Versions of 
the 10-bit TDA8760 ADC 
run at 20M, 40M, and 50M 
samples/sec and consume 
850 mW at 5V. When sam- 
pling a 4.43-MHz full-scale 
input at 40M samples/sec, 
the ADC has an S/N ratio of 
>56 dB and a THD figure of 
-—65 dB. External reference 
input allows you to set the 
input signal range up to 1.5V 
p-p. The ADC has three-state 
TTL outputs in binary or 
two’s-complement code. In a 
44-pin PLCC, a 40M-sam- 


ple/sec version costs $25. 
Philips Semiconductors, 
Eindhoven, The Nether- 
lands. (31) 40 722091. 
Circle No. 369 


256-kbit to 4-Mbit E- 
PROMs in 60- and 70-nsec 
speed grades. By screening 
standard production for 
faster speeds, the company 
can produce 32kx8, 
64kX16, 256kx8, and 
512kx8 EPROMs with 70- 
nsec access times; 64kx8 
and 128kxX8 EPROMs are 
available with 60-nsec access 
times. From $3.70 (1000) for 
the 32kx8 M27C256B- 
7OXF1 to $10.70 (1000) 
for the 512kx8 M27C4001- 
7OXF1. SGS-Thomson 
Microelectronics, Lincoln, 
MA. (617) 259-0300. 

Circle No. 370 


16-bit ADC converts 2M 
samples/sec. The ET1662 
sampling ADC provides a 
spurious-free dynamic range 
of -100 dB and an S/N ratio 
of 82 dB. The device has an 
input bandwidth of 30 MHz 
for super Nyquist conversion 
applications. Differential 
nonlinearity is +0.5 LSB. 
Commercial version, $895 
(100); premium version, 
$995. Edge Technology Inc, 
Waltham, MA. (617) 899- 
7900. Circle No. 371 


PCMCIA card-side I/O con- 
troller. The MSM60801 
card-side PCMCIA controller 
adapts an I/O peripheral 
(such as a UART in a 
fax/modem application) to 
the PCMCIA interface in a 
PC. The I/O controller works 
with all Type II PCMCIA 
cards and can handle card- 
information — structures, 
interrupt conflicts, and gen- 
eral handshaking between 
the card and host-side con- 
troller on the motherboard. 
Power consumption is 
<2 mW during power down 
and 20 mW during normal 
operation. The technology 
was licensed from Dr 
Neuhaus Engineering 
GmbH of Hamburg, Ger- 
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many. In a 100-pin TQEP, 
$5.75 (10,000). Oki Semi- 
conductor, Sunnyvale, CA. 
(408) 720-1900. 

Circle No. 372 


8- and 16-Mbit EPROMs. 
The M27C801 UV EPROM is 
organized as a 1MX8-bit 
device and has access times 
of 120 nsec ($25 (1000)) or 
100 nsec ($29 (1000)). The 
devices are housed in a 
CERDIP32 package or as a 
one-time-programmable 
device in a TSOP32 package. 
The 16-Mbit M27C160 is 
available in <8 or X16 orga- 
nization and has access 
times of 150 nsec ($54 
(1000)) or 200 nsec ($45 
(1000)). The 16-Mbit devices 
have a CERDIP42 package. 
SGS-Thomson Microelec- 
tronics, Lincoln, MA. (617) 
259-0300. Circle No. 373 


V.34 complete modem 
chip set loaded with ITU- 
T V.34 code. The HSM- 
288LCF modem chip set 
meets the full 28.8-kbps 
standard. The chip set is a 
combination of hardware 
and software that supports 
data rates up to V.34 28,800- 
bps data, fax speeds up to 
V.17 14,400 bps, AT Com- 
mand Set, V.42 and MNP4 
error correction, V.42bis and 
MNPS data compression, 
Class 1 send and receive fax, 
autosync, and flash down- 
load features. The chip set 
includes the DSP1633F inte- 
grated DSP and codec chip, 
the VALV33 digital-interface 
device, and the C882-29 29- 
Miiz-w “Chip set; 379 
(10,000); HSM288PCF PCM- 
CIA chip set, $89 (10,000). 
AT&T Microelectronics, 
Allentown, PA. (800) 372- 
2447. Circle No. 374 


FPGA offers 26,000 
gates. The ATT2C26 is cur- 
rently the largest available 
member of the company’s 
ORCA FPGA family. Using a 
0.5-~m three-layer metal 
process, the device has a 
150-MHz clock rate. Pin-to- 





pin and clock-to-out delays 
are <11 nsec, which meets 
the PCI bus specification. 
The device has 384 user I/O 
pins, 36,864 bits of user 
RAM, and 2304 flip-flops in 
the core-logic cells. The 
FPGA now costs $720 (1000), 
but the company expects 
volume price to decrease to 
$395 by the middle of 1995. 
AT&T Microelectronics, 
Allentown, PA. (800) 372- 
2447. Circle No. 375 





Fine-grained SRAM- 
based FPGA offers 3600 
core-logic cells. The 
MPA1036 has 900 internal 
flip-flops, 240 I/O-cell flip- 
flops, and 120 I/O pins. The 
company rates the device at 
8000 gates. $125 (100). 
Motorola Semiconductor 
Products Sector, Phoenix, 
AZ. (602) 655-2594. 

Circle No. 376 


2-Mbit synchronous self- 
timed SRAMs available 
in 11-, 12-, and 15-nsec 
speeds. The CXK/779- 
20TM/YM is organized as a 
256k-word X9-bit memory. 
According to the company, 
the devices provide fast data 
access in cache-memory 
applications for Pentium and 
RISC SPARC processors. 
Input registers, high-speed 
memory, and output regis- 
ters are integrated into a sin- 
gle monolithic circuit, so all 
registers are triggered by an 
external clock. A complex 
off-chip write pulse is thus 
eliminated. The devices 
come in a 44-pin TSOP II 
with 0.8-mm pitch, are TTL- 
compatible, and dissipate 
1W. $125, $110, and $100 
(10,000). Sony Electronics 
Inc, San Jose, CA. (800) 288- 
7669. Circle No. 377 
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32- and 64-bit multime- 
dia accelerators for 
graphics and video. The 
Trio32 ($20 (10,000)) and 
Trio64 ($30 (10,000)) are 32- 
and 64-bit, DRAM-based 
graphics accelerators with an 
integrated 24-bit RAMDAC. 
The accelerators provide 
135-MHz-output pixel data 
rates. The company is also 
introducing Vision64-family 
64-bit graphics engines, 
which offer pixel data band- 
widths of up to 400 Mbytes/ 
sec. The first member of the 
family, Vision866 ($35 
(S000)) provides graphics 
acceleration. Vision868 ($42 
(S000)) also integrates a 
video-playback engine. 
Vision968 ($60 (1000)) pro- 
vides the features of the 
Vision868 but is VRAM- 
based. $3 Inc, Santa Clara, 
CA. (408) 980-5400. 

Circle No. 378 


Low-power CMOS device 
implements ANSI Open 
Fiber Control require- 
ment. The S2036 is 
designed for eye-safety pur- 
poses. The part detects when 
the optical link has been dis- 
rupted in any way and 
instantaneously turns off 
the laser. The device meets 
the Class 1 safety limits 
defined by the FDA, ANSI, 
and IEC. The device operates 
at data rates of 1062.5, 
531.25, and 265.625 Mbps. 
In a 28-pin SOIC, $6 (5000). 
Applied Micro Circuits 
Corp, San Diego, CA. (619) 
450-9333. Circle No. 379 


Submicron-linear-semi- 
conductor process tar- 
gets multimedia and 
data-communications 
designs. The 0.8-~m CWL 
linear CMOS process is iden- 
tical to the company’s 
AMI8Gx and AMI8S gate- 
array and standard-cell fam- 
ilies, with the addition of a 
second polysilicon layer to 
accommodate linear capaci- 
tors. All of the company’s 
0.8-y~m digital libraries, 
megacells, and memory 
compilers are available in the 


new process. The propaga- 
tion delay for a two-input 
NAND gate is 230 psec. | 
American Microsystems 
Inc, Pocatello, ID. (208) 233- 
4690. Circle No. 380 


Media-access controller 
supports proposed IEEE 
802.12 100VG-AnyLAN 
specification. The ATT- 
2MO01 100VG-AnyLAN 
media-access controller is 
the latest member of the 
company’s Regatta 100 LAN 
chip set. Main applications 
for the chip include imple- 
menting bus interfaces other 
than EISA or ISA, providing a 
network-management inter- 
face when the network-man- 
agement interface is incor- 
porated in the hub, and 
development of 10/100 
frame-switching hubs that 
support both IEEE 802.3 and 
802.12 protocols. ATT2MO1 
costs $19.20 (25,000). AT&T 
Microelectronics, Allen- 
town, PA. (800) 372-2447. 
Circle No. 381 


MOSFET driver IC pro- 
vides special features. 
The TK7505S0 is a noninvert- 
ing buffer for driving high- 
power insulated-gate transis- 
tors. Special features include 
thermal protection, cycle-by- 
cycle current limiting, 
undervoltage lockout, and 
first-pulse wake-up, without 
requiring external circuitry. 
The device achieves 20-nsec 
rise and fall times when dri- 
ving loads of up to 1000 pF. 
According to the company, 
high-speed cycle-by-cycle 
current limiting virtually 
eliminates the short-circuit 
runaway problem associated 
with most current-controlled 
converters. The first-pulse 
wake-up feature lets the cir- 
cuit remain in a 800-yA sleep 
mode until the first drive 
pulse arrives at the input. 
When the supply voltage 
drops below the undervolt- 
age-lockout threshold, the IC 
returns to sleep mode. $1.23 
(1000). Toko America Inc, 
Mount Prospect, IL. (708) 
297-0070. Circle No. 382 
















TestPoint is a software tool 
for building test, measure- 
ment, and data acquisition 
applications for Windows. 
TestPoint lets you build com- 
plete applications without draw- 
ing, connecting, or wiring icons 
or writing lines of code. 


New Capabilities 
TestPoint brings extraordinary 
capability to instrument control 
and data acquisition for the 
benchtop or production line. 
TestPoint's software func- 
tions can replace hard- 
ware functions worth 
thousands of dollars, 
provide new measure- 
ment capabilities and 
simplify testing. 


Better Tests 
Sharp graphics and clear indica- 
tors eliminate errors and improve 





accuracy. ® Data Acquisition Development System $995 
Multitasking A/D, D/A, Free Unlimited Runtime License 
Cut Through the Paperwork See: Literature 1-800-234-4232 
TestPoint can "hot link" to your ¢ Instrument Control on 
spreadsheets, databases and IEEE-488, RS232, RS485 Applications 617-273-1818 
word processing files so the e Analysis 
paperwork is done the instant the Mathematics, DDE 
test is finished. e Presentation Capital Equipment Corp. 
There is no faster, better or Graphics Charts eC 76 Blanchard Road 
easier way to build applica- Displays File I/O Burlington, MA 01803 


tions. Guaranteed! 


TestPoint is a trademark of Capital Equipment Corp. 
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Use our postage-paid reader-service — 
cards to get more information on 
any ofthese products. = 





Evaluation board for 
MPC505 PowerPC embed- 
ded microcontroller. The 
MPCSOSEVB provides a plat- 
form to aid in the creation, 
development, and debug- 
ging of 32-bit MPCS05 appli- 
cation code. The evaluation 
board is the hardware por- 
tion of the company’s com- 
plete MPCS00 development 
environment. The board 
includes the MPCS505, 512 
kbytes of flash memory for 
program storage, 128 kbytes 
of burstable synchronous 
SRAM, debug monitor soft- 
ware, 68HC11 debugging- 
port interface control, an RS- 
252¢ port, dual UARTs, 
timer functions, two 96-pin 
connectors for expansion- 
board circuitry, interface 
connectors to bus analyzers, 
seven 20-pin connectors for 
a logic analyzer, two addi- 
tional RS-232C ports, and 
SCSI-port provisions. $975. 
Motorola Microcontroller 
Technologies Group, 
Austin, TX. (512) 891-3260. 
Circle No. 324 


Serial-port card for 
PC/104 has four chan- 
nels. The 4123 provides four 
channels on a stackable 
PC/104 bus card. The card 
comes in three versions: 
quad RS-232C, quad RS-422, 
and two of each. The card 
uses 16C550-type UARTs 
with 16-byte receive and 
transmit FIFO buffers to 
minimize interrupt over- 
head and accommodate 
long interrupt latency. $149 
(100). Mesa Electronics, 
Emeryville, CA. (510) 547- 
0837. Circle No. 325 


Real-time environment 
for native signal process- 
ing on Pentium-based 
PCs. The IA-SPOX is a real- 
time kernel and develop- 
ment environment for the 
Intel Pentium. According to 
the company, the tool brings 
native signal processing to 





Pentium-based PCs, making 
it possible to run real-time 
multimedia tasks directly on 
the Pentium processor 
instead of using a separate 
DSP. Bundled with the soft- 
ware is WinSPOX, a tool 
based on the Microsoft 
resource-manager interface 
that provides an end-to-end, 
hardware-independent con- 
nection between Windows 
applications and SPOX real- 
time tasks. You can execute 
these real-time tasks on the 
Pentium or on an indepen- 
dent DSP. The product will 
be available in the first quar- 
ter of 1995 from $995. Spec- 
tron Microsystems, Santa 
Barbara, CA. (805) 968-5100. 

Circle No. 326 


PC/104 Sound Blaster- 
compatible audio mod- 
ule. The PCM-Audio PC/104 
module can record, com- 
press, store, and play back 
voice, sound, and music. The 
module is based on an ASIC 
containing an embedded uP, 
12-bit A/D and D/A convert- 
ers, DMA control with a FIFO 
buffer, memory, a timer, and 
a PC/104 logic interface. 
Audio utilities support oper- 
ation in Windows, DOS, and 
non-DOS applications. The 
card requires SV at 30 mA 
and operates from —40 to 
+85°C. $250. A development 
kit, including the module, 
two speakers, a microphone, 
a PC bus Sound Blaster-com- 
patible board, and software, 
costs $595. WinSystems 
Inc, Arlington, TX. (817) 
274-7553. Circle No. 327 


Real-time interprocess 
communication link for 
Windows. The LT-Speedway 
high-speed interprocess link 
is now in the public domain. 
The object-oriented link has 
high throughput, and data 
has a guaranteed arrival 
time. The code is available 
free and is on-line download- 
able from two sources. The 
files LTSPEEDW.ZIP and 
LTSPPEW.TAR.Z are available 
by anonymous ftp (file trans- 
fer protocol) from the /ven- 
dor/labtech directory at the 
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ftp.uu.net site. The same files 
are in the Labtech forum 
library (type GO LABTECH) 
on CompuServe. Application 
developers requiring in- 
depth support can purchase 
the LIT-Speedway developers 
kit, including documenta- 
tion, examples, and regular 
code updates, for $1995. 
Laboratory Technology 
Corp, Wilmington, MA. 
(S08) 657-5400. 

Circle No. 328 
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Software-development 
platform for the TMS- 
320C31 floating-point 
DSP. The DSP-C31 develop- 
ment platform includes the 
TMS320C31 development 
system with an assembler, a 
symbolic debugger, and tar- 
get hardware. The develop- 
ment platform includes all 
the tools necessary to devel- 
op, debug, and run DSP 
applications. The PC plug-in 
card provides a TMS320C31 
IC, static memory, an analog 
I/O port, and two PC inter- 
faces: a debugger interface 
and a high-speed data-trans- 
fer interface. The analog I/O 
port provides 14-bit A/D and 
D/A resolution and sample 
rates up to 19,200 sam- 
ples/sec. The port also has 
built-in antialiasing and 
smoothing filters. $600. 
Domain Technologies Inc, 
Plano, TX. (214) 985-7593. 
Circle No. 329 


MPEG software-develop- 
er’s kit for digital-audio, - 
video, and communica- 
tion MPEG and ISDN 
boards. The software-devel- 
oper’s kit (SDK) serves users 
of the company’s MPEG- 
compression and ISDN/T1 





communication boards. The 
software aids in developing 
audio and video applications 
and distribution over LANs 
and WANs (wide-area net- 
works). The SDK provides the 
means for creating applica- 
tions to exchange com- 
pressed MPEG files over Eth- 
ernet, T1, or ISDN telephone 
lines. The SDK is compatible 
with the Open MPEG de- 
code API and provides a set 
of DOS libraries, Windows 
drivers, and sample applica- 
tion code needed to create 
digital-audio and -video dis- 
tribution networks. Annual 
subscription, $2500. Future- 
Tel Inc, Sunnyvale, CA. (408) 
522-1400. Circle No. 330 


Floating-point routines 
for Fujitsu’s RISC embed- 
ded processor family. The 
SCP32 set of floating-point 
routines suits designers who 
need floating-point func- 
tions without hardware con- 
straints. According to the 


‘company, the product per- 


forms the typically slower, 
more complex operations of 
logarithms, exponentials, 
roots, and power up to 10x 
faster than conventional fast 
floating-point software. 
From $2500 with additional 
charges for trigonometric 
and hyperbolic function 
libraries. Log Point Tech- 
nologies Inc, Mountain 
View, CA. (415) 967-3974. 
Circle No. 331 


Intel Pentium support 
package for Biomation 
logic analyzer. The pP 
Analysis Package (MAP) cap- 
tures pP activity and dis- 
plays disassembly in stan- 
dard mnemonics or as 
timing diagrams and state 
listings. The product oper- 
ates with the Biomation . 
Configurable Logic Analysis 
System and accommodates 
instruction-access bus rates 
down to 10 nsec. The tool 
Supports the Pentium 
510/60, 567/66, 735/90, and 
815/100 pPs. $4500. Em- 
bedded Performance Inc, 
Milpitas, CA. (408) 434- 
22:10. Circle No. 332 





Custom graphic controls 
for developing data ac- 
quisition and test sys- 
tems in Visual Basic. Visu- 
aLab Version 2.0 offers 100 
point-and-click tools and 50 
controls. Data-aware input 
controls let an application 
retrieve previously acquired 
data from a database, graph- 
ical dial controls aid in appli- 
cation-process control, and 
other controls provide 
expanded data-analysis cap- 
abilities, such as advanced 
mathematical, statistical, 
and analytical functions. 
The software includes 221 
pieces of clip art that help 
you customize the appear- 
ance of the controls. $395. 
IOtech Inc, Cleveland, OH. 
(216) 439-4091. 

Circle No. 341 


Experimental data-fit- 
ting software runs under 
Windows. The Scientist for 
Windows simulation and 
experimental data-fitting 
tool lets you fit simple equa- 
tions. It also lets you fit com- 
binations or systems of non- 
linear algebraic equations, 
differential equations, and 
Laplace transforms. $295. 
MicroMath Scientific Soft- 
ware, Salt Lake City, UT. 
(801) 943-0290. 

Circle No. 342 


Logic analyzer offers 34 
channels of 250-MHz tim- 
ing or 50-MHz state for 
$4500. The HP 1664<A logic 
analyzer offers 34 or 17 
channels with 250- or 500- 
MHz timing analysis, respec- 
tively. The 34-channel mode 
also offers 50-MHz state 
analysis. For examining sig- 
nals with infrequent activity 
over a longer period, the 
instrument provides 125- 
MHz transitional timing on 
34 channels or 250-MHz 
transitional timing on 17 
channels. A library of trigger 
macros, accessible through a 
graphical user interface, sim- 





plifies complex triggering 
setups. The system includes 
a mouse and an optional 
keyboard. Hewlett-Packard 
Co, Santa Clara, CA. (800) 
452-4844, ext 8590. 

Circle No. 343 


Logic analyzer fits in pod 
and communicates over 
standard serial port. The 
Pod-A-Lyzer 8020 has 18 
channels with a 64k-word 
trace buffer and captures 
data at 100M samples/sec. 
The logic analyzer connects 
to a serial port on a 386 or 
486 PC running Windows. 
The palm- sized logic analyz- 
er weighs <1 Ib and requires 
SV at 650 mA max. Other 
specifications include an 80- 
MHz synchronous clock 
speed, a 2.1-nsec setup time, 
zero hold time, TTL and 
CMOS thresholds, and a 
100-kQ, 10-pF input im- 
pedance. $1295. Boulder 
Creek Engineering, Boulder 
Creek, CA. (408) 338-3907. 

Circle No. 344 


Two- and four-channel 
digital storage oscillo- 
scopes offer 20- to 100- 
MHz bandwidth. The ET- 
DSO boards plug into a PC 
ISA bus or install in a 
portable tabletop system and 
connect to a PC via the par- 
allel LPT port. Each DSO 
channel has an independent 
25M- or 40M-sample/sec, 8- 
bit A/D converter. The DSO 
has a 32k-word memory and 
provides 10 vertical-gain set- 
tings. Random interleave 
sampling provides pretrigger 
and post-trigger data. The 
two-channel, 20-MHz ET- 
DSO20-25A costs $695, and 
the two-channel, 100-MHz 
ET-DSO100-40A costs $1195. 
Emulation Technology Inc, 
Santa Clara, CA. (408) 982- 
0660. Circle No. 345 


PC-based spectrum ana- 
lyzer covers 100-kHz to 
2.4-GHz frequency. The 
SA2600 spectrum = ana- 
lyzer/receiver uses direct dig- 
ital synthesis with a crystal 
reference to provide >2-Hz 


resolution. Video bandwidth 
is programmable from 300 
kHz, and resolution band- 
width is programmable from 
500 Hz. The instrument has 
a spurious-free dynamic 
range of 80 dB. An optional 
internal programmable 60- 
dB step attenuator lets the 
unit measure signals from 
-130 to +20 dBm. Internal 
gain compensation and 
power calibration provide 
power measurements accu- 
rate to +1.4 dB. Wide and 
narrow FM demodulators 
provide audio for directed- 
search surveillance applica- 
tions. The analyzer is avail- 
able in PC internal and 
external configurations from 
$4995. DKD Instruments, 
Simi Valley, CA. (805) 581- 
S771. Circle No. 346 





6%4-digit DMM performs 


50 readings/sec. The 
Model 2000 DMM has 13 
functions, including dc volt- 
age; dc; ac voltage; ac; two- 
and four-wire resistance; 
continuity; diode test; fre- 
quency; period; decibel; 
decibel referred to 1 mW; 
and temperature support for 
J-, K-, and T-type thermo- 
couples. An option slot in 
the back panel accepts a 10- 
channel scanner card. The 
unit also has IEEE-488 and 
RS-232C interfaces. $995. 
Keithley Instruments Inc, 
Cleveland, OH. (216) 248- 
0400. Circle No 347 


Spreadsheet-style unit- 
conversion program for 
Apple Macintosh. The 
Equalizer performs up to 261 
conversions at once on nine 
units and lets you save and 
print the tables. The soft- 
ware contains >1500 units of 
the standard international, 
American, British, and met- 
ric system, along with assort- 


ed archaic and specialized 
measurements. $49.95. Bare 
Hill Software, Canandal- 
gua, NY. (716) 554-5440. 
Circle No. 348 


Graphical instrumenta- 
tion software adds fea- 
tures. LabView version 3.1 
includes on-line help, con- 
figuration-management 
tools that aid in creating 
larger applications, and a 
call-library-function object 
that links Microsoft Win- 
dows dynamic-link libraries 
or Sun shared libraries. An 
application builder lets you 
create applications as single 
executables or as runtime 
systems and lets you distrib- 
ute the applications royalty- 
free, provided they meet 
minimum licensing require- 
ments. This release also 
includes a virtual-instru- 
ment-software-architecture 
library as a transition for 
instrument-driver develop- 
ers and users. This library 
will become standard in 
future releases of the soft- 
ware. The software costs 
$1995 for Windows and 
Macintosh, $3995 for Sun, 
and $2995 for HP-UX sys- 
tems. National Instru- 
ments, Austin, TX. (512) 
794-0100. Circle No. 349 


Test-development soft- 
ware adds features. The 
TDS test-development series 
7.0 and 7.1 offers features 
that improve timing specifi- 
cations, stimulus-database 
representation, and stimulus 
conversion for testing ICs. 
The tools support the flow of 
specification-based timing 
equations from design to 
test. They also provide com- 
pression to increase storage 
efficiency for large test data- 
bases. New algorithms auto- 
mate the conversion of sim- 
ulation and test vectors to 
speed test-pattern prepara- 
tion. The software starts at 
$59,000. An equation bridge 
option for Schlumberger and 
Teradyne_ testers costs 
$35,000. Summit Design 
Inc, Beaverton, CA. (503) 
643-9281. Circle No. 350 
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These pulse transformers manufactured 
to MIL-STD-1553 COMMAND/RE- 
SPONSE MULTI-PLEX DATA BUS re- 
quirements. They also are manufactured 
to MIL-T-21038/27C specifications and 
are designed to meet MAC AIR SPECI- 
FICATIONS A3818, A5690, A5232 and 
A4905. 


All of these transformers exhibit superior 


electrical performance. Common mode > 


rejection ratio is greater than 45dB at 1 
MHz. Input impedance is greater than 
3000 ohms over the band from 75 kHz to 
1MHz at 1V rms. This series possesses 
exceptional waveform integrity: Rise time 
and fall time is less than 100 nanose- 
conds. Overshoot and ringing is less than 
+ 1V peak. Droop is less than 20%. 





3A switching-regulator SIPs suit 
BTL/Futurebus+, CTT-bus, and GTL- 
bus applications. The integrated 
switching regulators convert 5V dc to 
1.8V dc (PT6306), 2.1V dc (PT6307), 
and 1.2V dc (PT6308). The 12-in. 
devices are 0.36X2X0.6 in. high, oper- 
ate at 650 kHz, and provide up to 77% 
efficiency. The regulators have an 
adjustable-output voltage and feature 
internal short-circuit and over-temper- 
ature protection. The devices require 
one external capacitor. $19.90 (100). 
Power Trends Inc, Batavia, IL. (708) 
406-0900. Circle No. 384 


20W dc/dc converter family offers 
2:1 input-voltage range. The 2100 
series dc/dc converter family is avail- 
able in 24 models accepting 9 to 18, 18 
to 36, and 36 to 72V. Single, dual, and 
triple outputs provide +5, +12, +15, +5, 
£i2. Or +15V .dc. The 2XZ2X0.3/5-in, 
modules offer SOOV-dc input-to-output 
isolation, continuous short-circuit pro- 
tection, output-overvoltage protection, 
and efficiencies to 87%. Output-voltage 
accuracy is +1%, and line/load regula- 
tion is 0.5%. All models include 
remote on/off control. Prices range 
from $90.30 (100) for single-output 
models to $104.30 (100) for triple-out- 
put models. Conversion Devices Inc, 
Brockton, MA. (508) 559-0880. 

Circle No. 385 


600W ac/dc converter has power- 
factor correction. The Model PFC- 
600 UniVerter accepts an 85V- to a 
265V-ac input and converts it to 380V 
dc for powering the company’s »V300 
Series of dc/dc converters. The PFC-600 
provides power-factor correction to 
meet the low-harmonic-distortion 
requirement of IEC555-2. The module 
provides a power-fail warning when the 
output drops below 355V dc. The 
device comes in a package measuring 
0.52.4 4.6 in and is 90% efficient for 
120V-ac input and 94% efficient for 


ply provides one to five adjustable 2V- 
to 24V-dc outputs with current capaci- 
ties to meet custom requirements. You 
can use the 5X5X11-in. supply in N+1 
fault-tolerant systems, and a hot-plug- 
gable version is available. Standard fea- 
tures include remote voltage sensing 
and overcurrent, short-circuit, overvolt- 
age, and reverse-voltage protection. 
Input-voltage range is 96 to 264V ac. 
Holdup time in case of a power failure 
is at least 25 msec. From $1095. Pio- 
neer Magnetics, Santa Monica, CA. 
(310) 829-6751. Circle No. 387 





Output-module option for switch- 
ing power-supply family. The Mod- 
uflex FM series switching-power sup- 
plies offer an optional enhanced output 
module. Features include a star-point 
current-sharing configuration for paral- 
lel or N+1 redundant operation, remote 
sense and inhibit for each output, mar- 
gining, dc output, good logic signal 
with LED visual indicator, a 5V-dc bias 
source on auxiliary outputs, and 
VXI/VME power-fail monitor on the 
main output, providing both ACFAIL 
and SYSRESET signals. Each output has 
individual rectangular current limits 
that automatically recover when the 
overload is removed. The supplies offer 
0.99 power-factor correction and are 
available with one to seven outputs, 
600 to 2000W. A typical 600W supply 
with the enhanced output module 
costs <$1per watt (OEM quantity). Del- 
tron Inc, North Wales, PA. (215) 699- 
9261. Circle No. 388 


DC/DC converter provides up to 
5000V. The KS0 dc/dc converter has an 
input of 22 to 30V and an output of 0 
to SOOOV at 0.6 mA. The 3X3 X0.89-in. 
module has 0.2% ripple-and-load regu- 


See EEM 
or send direct 
for Free PICO Catalog. 


240V-ac input. $150 (100). RO Associ- 
ates Inc, Sunnyvale, CA. (408) 744- 


lation and suits use in capacitor charg- 
ing, ionization chambers, photomulti- 


Call toll tree 1450. Circle No. 386 | pliers, Geiger counters, vidicon tubes, 
in NY call 914-699-5514 spectrometers, CRT anode/focus, image 
FAX 914-699-5565 intensifiers, and laboratories. Other 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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Power-factor-corrected 1000W 
supply meets IEC555-2 require- 
ments. The PM3386B supply has a 
>0.99 power-factor correction. The sup- 


voltage ranges are available. $139. 
EMCO High Voltage Supply Co, Sutter. 
Creek, CA. (209) 223-3626. 

Circle No. 389 


If you want to reach over 163,000 
engineering professionals, in over 
52,000 locations, EDN Career Oppor- 
tunities is the best place to advertise 
company’s positions. 

Get the attention of 100% qualified 
engineers and managers involved in 
designing or developing electronic 
products, who look to EDN Maga- 
zine’s Classified section for career 
opportunities. 

Only EDN can guarantee you’re 
reaching the KEY DESIGN ENGINEERS 
in the EOEM. 

For more information on advertising 
opportunities, contact: 


TRISH KENNEFICK 
Tel 1-800-603-4858 
Fax 1-617-630-3925 






Software Engineer 


Software Engineer: Develop software & 
software system for Frame Relay/ATM 
protocols & device driver, as well as 
SMDS switching system incl. network 
mgmt. software development & quality 
assurance, & development & creation of 
automation testing environment for differ- 
ent network switching software. Integrate 
system components & provide technical 
expertise in defining, designing, imple- 


PRODUCT ENGINEERING 
& MFG., INC. 

Over 25 Years Experience in 

Complete Mechanical Services 

¢ Industrial Design & Rendering 

¢ Enclosure Design 

¢ Mechanism Design 

¢ Reverse Engineering 


























A menting, & testing to support these com- 
* Product Evaluation ponents. Req. M.S.C.S. & skills/abilitiés 
¢ Prototyping in C & C++; device driver design; network 
F hanitheld Plastic Prod protocols incl. TCP/IP, SNMP, ATM, & 
rom hand heid Plastic Products... Frame Relay; use of UNIX workstations, 
ees Too Complete Machines SUN Sparc; algorithm Gos comput: 
er system mgmt. 9-5. rs/wk. 

CALL FOR BROCHURE ‘ 






$36,500/yr. 2 resumes to P.O. Box 8968, 
Case #50098, Boston, MA 02114. 





Virginia 








1-800-848-2553 








Make Your Move to 
New Challenges 


Martin Marietta Armament Systems leads the industry in applying 
advanced technology to the automation of artillery systems. Now you 
can be a part of our progressive team of highly qualified professionals 
through one of the following positions: 


Hardware Design Engineers (Mid- to Senior-Level) 

Burlington, VT and Minneapolis, MN 

Design digital hardware using microprocessors, microcontrollers, dis- 
crete and programmable logic families. Experience with mentor design 
tools, military environments and circuit troubleshooting and knowl- 
edge of VME bus, ABEL, MAX-plus and Actel FPGA are required. 


Software Design Engineers 

Minneapolis, MN (with later transition to Burlington, VT) 
Design, document, test and maintain software targeted at embedded 
microprocessor applications. This role requires one year of experience 
with Ada and 2-4 years of experience in software development and 
documentation to military standards (DOD-STD-2167, DOD-STD- 
2107A, MIL-STD-498). 


Mechanical/Systems Engineers 

Minneapolis, MN 

Work in support of vehicle resupply systems design and integration. A 
Bachelor's or Master’s degree in mechanical or electrical engineering is 
required. Experience with CAE tools and technical writing is desired. 
The next move is yours. For consideration, please fax your resume to 
Dept. OA9412N at (703) 821-3521 or mail to our central staffing office 
at: Martin Marietta, Dept.OA9412N, P.O. Box 8048, Building 10, Room 
1019, Philadelphia, PA 19101-8048. U.S. citizenship may be required. 
An equal opportunity employer. 


MARTIN MARIETTA 








Engineer - Research and Development. Den- 
ver Metro Area. Use the knowledge of disk 
drive technology, including the physics, of 
the underlying principles and mathematical 
theories relating performance to real world 
data to create mathematical models of com- 
plex electronic read/write channels. Apply 
the knowledge of advanced digital signal 
processing, statistics, and programming 
Skills including matlab C+ to numerically 
simulate the digital magnetic recording 
channels that form the heart of disk drives 
used for computer data storage. 40 hours 
per week; Mon-Fri, 8 am to 5 pm. Salary 
$43,860.00 per year. Must have a Master’s in 
Electrical Engineering. Apply by resume only 
to: Colorado Division of Employment & 
Training, Attention Kathie Stenzel, 600 Grant 
St., Suite 900, Denver, CO 80203-3528, and 
refer to Order No. C04397233. 






IOWA MIDWEST 









RF DESIGN ENGINEERS 
WIRELESS PRODUCT DEVELOPMENT 
BS/MS 3+ Years experience in receiver, transmitter 
or frequency synthesizer design, 30 MHz to 3.0 GHz 
using RF CAD tools. Spread spectrum and DSP 

experience a plus. 


These are key positions with top commercial 


companies in the Upper-Midwest. Excellent salary, 
benefits, and relocation packages. Contact: 


DON GALLAGHER MSEE, President 


Gallagher & Brei Associates 
1145 Linn Ridge Rd., Mount Vernon, IA 52314 
(319) 895-8042 Fax (319) 895-6455 





























ise: 


Seasons Greetings and a Werld of Thanks te Our Dedicated Advertisers and Readers This 
Holiday Season 


TRISH KENNEFICK 
Recruitment Advertisement Manager 
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Learn DSP and 
put your 
knowledge to 
work 
IMMEDIATELY! 


COMING TO A : | 
City NEAR YOU By taking this 
Atlanta 3-Day Course 


Denver Chicago you will really 


San Jose Dur 2-Day AN ences learn DSP. 


Long Beach, CA Course is ready. Call for uaranteed! 
. Lauderdale, FL more info. 


1995 EDITORIAL CALENDAR 
& 
PLANNING GUIDE 


ISSUE DATE EDITORIAL FOCUS & FEATURES 7 CLOSING DATE 
January 19 Memory Design e Static RAMs ¢ Voice Recognition December 23 


February 2 Innovation ¢ PCI Chips ¢ Removable Disk January 6 
February 16 High Performance System Design e Voltage January 20 


March 2 Advanced Computing * Mezzanine Buses ¢ PCMCIA February 3 
March 16 Advanced Computing « High Density FPGAs & PLDs February 17 
March 30 PC Design ¢ PCI Bus ¢ Audio Output ¢ Infared Comm. March 2 


CALL TODAY FOR MORE INFORMATION ON PLACING YOUR ADVERTISMENT IN 
EDN’S CAREER OPPORTUNITIES SECTION 


CONTACT: TRISH KENNEFICK 
RECRUITMENT ADVERTISING MANAGER 


1-800-603-4859 TEL® 1-617-630-5925 FAX 
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-|C-Programmable Controllers | 


_ | Use our controller as the brains of your next 
| control, test or data acquisition project. From 
_| $149 qty one. Features 1/0 to 400 lines, ADC, 
| DAC, RS232/RS485, printer port, battery-backed 

clock and RAM, keypads, LCDs, enclosures and 
| more! Our simple, yet powerful, Dynamic C™ 
makes programming a snap! 


| 24-Hr AutoFAx: 1724 Picasso 
| 916.753.0618. Davis, CA 95616 
Call from your FAX. 916.757.3737 
| Request catalog 18. 916.753.5141 Fax 


. CIRCLE NO. 244 

a A Complete Line of Development 

Boards, Programmers and 
In-Circuit Emulators 















DS-186 — In-Circuit Emulator for 
80C186/8/XL/EA/EB/EC, V40/50 
8086/8 and other uCs 


|| *** NEW ADDRESS IN THE USA*** 


Call today for your 
free demo and 
software update 


Toll Free: 1-800-833-4084 


‘CEB 

















7 EDGESTONE CT. 

FLORISSANT, MO 63033 
TEL: 314-830-4084 
FAX: 314-830-4083 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


in-circuit 
Emulators 3 
For 


See EEM 
94/95 Pgs. 
D1288-1294 


@ Rental and 10-day trials available. 

® Full Source-level Debugger with complete 
C-variable support. 

@ Supports virtually all members of the 8051, 
800196, 68HC11, 68HC16 and 68300 families. 


CALL OR WRITE FOR FREE DEMO DISK! 
51 £. Campbell Ave. | Call 408-378-2912 


ohau’s 24-hour 
noHa ag roel - a 08 Fea 


8-7869 
CORPORATION a EL (408) 86 366-1820 |'eceve info via your FAX 
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TEFLON 


POLYIMIDE 
No Board is Too Difficult! 





CIRCLE NO. 232 


To il Os in Product Mari call Joanne Dorian, 212-463- 6415 


Ayes Turn 
Available 


xd>,%,4 


voro)- | ol-V unio). 
Cail for a Quote 


(408) 988-2 3980 









PRINTED CIRCUIT BOARDS & FLEXIBLE CIRCUITS 


M@ SINGLE & DOUBLE SIDED, MULTILAYERED 
MISO 9002 CERTIFIED, UL APPROVED 

M@ DIRECT TAIWAN MANUFACTURER 

Hi CARBON, SILVER PRINTING 

Hi GOLD PLATING, PTH, SMT 

M@ PEELABLE PROTECTIVE FILM 


i DRY FILM, LPI, SMOBC 


We Offer Excellent Pricing, Superior Quality, On- 
Time Delivery and Completely Reliable Service. 
Please Contact Us For The Most Competitive 
Off-Shore, Volume Prices Available Anywhere! 


USA OMNI STARS, INC. (800) 669-9618 ext. 44 
251 W. RENNER PARKWAY, SUITE 220, 
RICHARDSON, TEXAS 75080 
TEL: (214) 669-9661 FAX: (214) 669-9919 
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Best Value in the World 


POLYIMIDE & FR4 
1 to 5 DAY TURN 
1 to 12 Layers 
PRINTED CIRCUIT PROTOTYPES 
2 PIECE PRICES FOR FR4 .062 Th. 


—tAvERS | 12 1 284 | 586 | 788 | 


M5 PIECES x 1.34 MH 5 DAY PRICES ABOVE 
@ 10 PIECES x 1.67 HM ULLISTED 


EXTRAS CAPABILITIES 


@ Buried & Blind Vias 
; @ Polyimide Multilayer 
@ Testing Wi Full Body Gold 

@ Gold Contacts - $50 Hi Carbon Paste 


DISCOUNTS 
@ Photo Plotting 


|| Mb 25% - Below8 Mil Hole —™ Tin nickel burn-in boards 


@ SMT-SMOBC 
- Below 15 Mil Hole @ Up to 22 layers 
H SMOBC & LPI - $50 @ Impedance control boards 


FOR MORE INFORMATION CALL OR FAX 


Ken Bahl 1 1108 W. Evelyn Ave., Sunnyvale, CA 94086 
Phone (408) 735-7137 FAX (408) 735-1408 Modem (408) 735-9842 


CIRCLE NO. 238 
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_ SUPER TURBO 


COMMUNICATION BOARDS 





The MOST Flexible EPROM 
Emulator You Can Get Today! 


Windows 
and 00S 
| Versions 
INCLUDED) 


Emulates up to eight 4-Megabit 
EPROMS from one serial port. 
* Download 4Megabits «+ Accepts Intel Hex, 


in 11.6 seconds! Motorola S-record 
and Binary files. 


Now 
4 Times 
FASTERI 


* Standard access time 
of 100 nanoseconds * Basesystem starting 
(faster speeds are available) at $395. Other con- 

* Easily Expandable! figurations available. 


Order your ROM-IT Today! 


[Amel incredible Technologies, Inc. 


if ~ Call {708) 870-7027 or FAX (708) 870-0120 
Visa, Mastercard, and American Express Accepted 


CIRCLE NO. 230 


S-9 CPU card 
K SRAM, DOS, 
PCMCIA, 1 sri, 4 hr batt. 
CPU  KS-9: Low pwr C&T F8680. SRAM, 
Cards Flash, 3 srl, 2 parallel, PCMCIA, 
modem. from $249 q100 
KS-6: V-53 . Options: 7M DRAM/SRAM/ 
EPROM 5 srl,2prl. from $229 q100 
KS-2: V-40, Options: 1M RAM/SRAM, 
3 serial, parallel, PCMCIA, modem, 
A/D from $129 qi00 


KILA ae 


Boulder, CO Tel: 303-444-7737 
80301-2842 USA Fax: 303-786-9983 
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FLEXIBLE 


>90 day WARRANTY. 

>10 day MONEY-BACK GUARANTEE. 
»Supports Read and WRITE access by TARGET. 
> Download and VERIFY from HOST. 


» View/Edit SRAM contents while target is running. 
®Full screen ASCII/HEX editor included. 


® Libraries provide high level access to emulator. 

® Daisy-chain up to 4 units for multi-EPROM targets. 
>Field upgradable to 4Mbit (27040) emulation. 

> Battery back-up, PLCC and 16bit adapters avai 


Tech Tools 
(214) 272-9392 
FAX: 494-5814 
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$499 q100 





Quatech's synchronous/asynchronous serial 





boards for PC-AT and compatibles support 
RS-232, RS-422, and RS-485 communication. 


Call for a free catalog 9 RclS/ Nien 


800-553-1170 





662 Wolf Ledges Parkway 
Akron, Ohio 44311 
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G5CONS, 65€816S 


a 


65C134S, 65€265S 
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Softools, Inc. is the single source for Z80 & 
Z180/HD64180 low-cost development tools in- 
cluding ANSI C cross compilers, macro-assemblers, 
realtime kernels, and now introducing the lowest-cost, 
full-featured, non-intrusive in-circuit emulator available. 


Do it right! 


ydag f=) @ Ml @Lolanl eo) (-34-m—leollehdiola 


Up to 20Mhz, 0 wait state emulation @ Up to 115k baud serial 
downloads - 105k in 10s @ 128k to 1MB write-protectable over- 
lay RAM @ 1 MB execute, memory read/write, I/O write break- 
points ® 1 MB address monitor, breaks on any combination of 
execute, read or write from address. @ Debug without hardware 
© Includes: High-powered Turbo-debug-like source-level debug- 


ger ® Debug assembly and C code @ Open multiple windows @ 
Watch/inspect/modify any C variable of any type @ Structs and 
arrays expand into members and elements ® Banked program 
support ® Unlimited program size @ Full mouse support @ Runs 
under Windows 3.1 @ Seamless support for Softools’ Control 
Cross-C and others @ Do it right - fix your bugs fast! 


2180 ICE-CUBE INTRO PRICE FROM $1799 


Also availiable -- ANSI C compilers, macro 
cross-assembiers and real-time OS packages 
for the 8085, ZS0, 2180, Z2s80, and TLCE 


410-964-9903 Sales 
410-964-9905 FAX/BBS 


© 1994, Softools, Inc. All trademarks owned by their respective companies. 
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Presto! These DSP Boards 
Will Help Get Your New 
Product to Market Fast. 


PC-based Maestro SRAM and DRAM 
Real Time DSP Development Boards 
give you the tools you need like TI 
TMS320C30 32 bit DSP, up to 2MB 
Dual Access, 0 wait state memory, 4.2 
MB/sec data transfer, TI and Tartan 
C/C++ software, and more. Industry- 


leading engineering 
: services 
provide 
support 
for quick 
product design. 


Maestro 2100D & 
Prototyping Board 


Call 800-550-7301 for details 


WINTRISS 
ENGINEERING 
CORPORATION 
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Products Editions! 


For an additional $340, 
you can run your 
Product Mart Ad in color. 
For more information, call 
Joanne Dorian at (212) 463-6415. 











CIRCLE NO. 245 
To advertise in Product Mart, call Joanne Dorian, 212-463-6415 











@ Serial Link to Any PC 
@ 8XC51FX/87151FB 


& 8XC751/752 
@ 580320 


Metalink Corporation 






SOIC TO DIP 





WITH DIP/SOIC 

PACKAGE CONVERTER 
¢ Convert surface mounted SOIC pattern to DIP. 
¢ Solder to SOIC Land Pattern. 
¢ Then plug DIP IC into DIP socket. 
¢ DIP pins are gold plated machined pins. 
* Multiple sizes available 

IRONWOOD ELECTRONICS 


P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 


Combine your 


Product Mart ads in 
EDN Magazine and 


Products Editions 
: for 
higher impact 
and a 
lower rate! 









iceMASTER-PE 
In-Grcvit Emulators 
from $851 


New AET (patented) emulator 
architecture delivers incredible value! 


w& Up to 42 MHz Operation 

w 128K Code/XDATA Memory 

@ 128K Hardware Breakpoints 

& Optional 16K Transparent Trac 
(View Trace While Executing) 

w Real Time & Nonintrusive 

@ Symbolic & Source-Level Debug 

w& Windowed User Interface 








@ 8031 /8032/8X51/8X52 







Call today for 
FREE DEMO DISK! 


(800) 638-2423 
© 


Phone: (602) 926-0797 FAX: (602) 926-1198 
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The FLIP @entur Series 


New Era in VF Displays 


Key Features 





e Interface to Intel or Motorola 
host processors. 

e Emulate Hitachi 44780 data 
input.t 

e Parallel 8-bit or serial EIA-232 
data to 19.2Kb. 

e Low 5Vdc power. 

e 100% surface mount tech- 
nology. 

e Standard temperature range 
-20° to +70°C. Extended 


range available -40° to 
+85°C. 





ae _ @Hardware and software self- 
03702-020-05220 test modes. 


. 03602-100-05420 
Software Control Features 


eSelectable character sets: ASCII, 
European, Katakana, Cyrillic and 
Hebrew.t 


eSegmented displays have standard 
ASCII 64-character set. 


e Ten (10) user-defined, downloadable 
characters.t 


e Vertical and horizontal scroll modes. 


eFight (8) software and hardware 
controlled dimming levels. 


e Variable blink fields and rates. 


e Screen saver control mode for increased 
tube life. 


e Bell alarm output.t 


eran 


oo 
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t Dot matrix units only 


IEE is a sustaining member of BID 





Versatile, Compact, High-Performance... Value Priced! 


— __Fackoge Size. 

Model —_—— Character Format Display Format Character Height Length Width Depth Max. Current 
03602-100-05420 5x7 dot matrix 4x20 5mm 500) 2 7a 0.92” 890mA | 
03602-105-05220 5x7 dot matrix 2x20 5mm 500 2 0.88" = 405mA 
03602-122-09220 5x7 dot matrix 2x20 9mm J 7s Pe 1.00” 675mA 
03602-124-09420 5x7 dot matrix 4x20 9mm 775° 3.40" 1.00" = [300mA 
03702-020-05220 _ 14-segment 2x20 5mm 565” ee OG. 270MA 
03702-021-08110 | 14-segment 1x10 8mm 500° | 60" 0.90” 140mA 

— 03702-022-13112 14-segment 1x12 13mm 720. 2 0.90” 323mA 
—03702-024-09116 14-segment 1x16 9mm 6/0 2.30 0.90" 360mA 
03702-026-091 20 + 14-segment 48) 9mm 8.30” 2.337 0.95" 390mA 
_~—s«14-segment TU 13mm 10.20” 195° 0.96” 526mA 





INDUSTRIAL ELECTRONIC ENGINEERS, INC. 
7740 Lemona Avenue 
Van Nuys, California 91409-9234 
Tel 818-787-0311 ext. 418 ¢ Fax 818-901-9046 
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Power Supply 
savings. 


Or how to get the lowest cost-per-amp 
fast, simple and easy. 











IR 500V IGBT 


MOSFET 
Bipolar 






Cost/Amp 


1 10 100 1000 
Frequency (kHz) 


Just plug in IR’s UltraFast 5|00V IGBT. And 
you instantly improve the efficiency and cost-per- 
amp of your single-ended off-line switch-mode 
power supplies. Without redesigning. 


Our IGBTs also come paired with IR super- 
soft recovery diodes in CoPacks for half-bridge 
supplies. All give you the lowest conduction 
losses ever. And fast switching speeds. 


Available from the most cost-effective IGBT 
line today. Value priced to save you money. In 
stock to save you delivery time. Send for our 
IGBT data pack. Or call. 310-322-3331, ext 2529. aOba7 


UltraFast IGBT 


TO-247 
CoPack 





You'll easily save more for your converters. 





TO-220 ; 
UltraFast IGBT 


Available now at key IR distributors. 


rer] International Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, USA 310-322-3331, FAX 310-322-3332, TELEX 66-4464. EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND, (0883) 713215, FAX (0883)714234 
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General Specifications, MPI and HPI Series: 


= Power: 200 VA to 3500 VA 
™ Low Leakage Current for medical applications 


=@ 5 mils thick copper Faraday shield reduces 
common mode noise 


= Shield terminated to handle high currents 

™ MPI’s: Incorporate Faston/screw type shock proof terminals 
@ HPI’s: Incorporate EURO style screw terminals 

=@ MPI’s: Operate at: 100V, 115V, 200V, 215V, 230V—50/60Hz 
@ HPI’s: Operate at: 100V, 115V, 215V, 230V-—50/60Hz 


™ MPI’s: Approvals: UL recognized to UL 506 (File #E63829) 
CSA certified to C22.2 #66 (File #LR51265) 
Designed to meet VDE 0805, VDE 0550 
and IEC 950 

@ HPI’s: Approvals: UL recognized to UL 506 (File #E63829) 
CSA certified to C22.2 #66 (File #LR51265) 
VDE certified to VDE 0550 (File #2994) 
TUV certified to IEC 950 (Lic. #R93731 10.2) 


Custom versions also available 





BUY DIRECT: (516) 239-5777 
FAX REQUIREMENTS TO: (516) 239-7208 
PRONTO: 24 hr. off-the-shelf shipment 





You'll love the 
fit of our new 
pre-shrunk 
transformers. 


We shrunk the size and weight of our 
Multi-Purpose and High-Power International 
transformers up to 30% to provide greater 
performance in less space. 











In applications the world over, Signal’s high- 
power transformers are setting the standard in 
performance, reliability, and space efficiency. 

Each one meets international standards 
including UL, CSA, VDE, IEC and EN. 

They have high isolation of 
4000 VRMS, low leakage for 
medical requirements, and 
shielding that reduces 
common-mode noise. 
Regulation is 7.5% or better. 

For a full-line catalog, 
contact Signal Transformer, 
Insilco Technologies Group 
500 Bayview Ave., Inwood, NY 11096. 






Multi- -Purpose International a a 


NAGes) 

Poe [ame [ae |e | ee 
95. su 106. uli 94. Sl 2 82 kg 

= Se ae ae eer 
104.8mm 9.0mm 101 6mm 3.07 kg 

Pm fie | ae [i [ae 
104.8mm 107.3mm 101.6mm 3.54 kg 


4.125" 4.805” 4.000" 9.82 Ibs 
: 104.8mm 122.0mm 101.6mm 4.46 kg 


5.250” 4.430" 4.800" 14.83 Ibs 
133.3mm 112.5mm 121.9mm 6.73 kg 
S200 5.197 4.800" 19.84 Ibs 
133.3mm 132.0mm 121.9mm 9.01 kg 


Output voltages available from 5V to 230V 
High Power International (HPI) Series 


ASR ea 

cA aA 
190. tut 142. ut 166. Ti 18. 71 kg 
190.5mm 158.2mm 166.6mm 21.77 kg 
T.00- {30 6.56" 62.4 Ibs 

soo 190.5mm 186.2mm 166.6mm 28.30 kg 


Output voltages: Series—230V, Parallel—-115V 


Signal Transformer 





Se 
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